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EXECUTIVE SUMMARY

Weston Solutions, Inc. (WESTON®), the EPA Region 6 Superfund Technical Assessment and
Response Team (START-3) contractor, has prepared this Expanded Site Inspection (ESI) Report
to provide the U.S. Environmental Protection Agency (EPA) Region 6 with the background
information collected for the site; discuss the ESI sampling activities; and present the analytical
data obtained as part of the investigation performed at the Jackpile-Paguate Uranium Mine

(Jackpile-Paguate) Site in Paguate, Cibola County, New Mexico.

The Site was identified as a potential hazardous waste site and entered into the Comprehensive
Environmental Response, Compensation, and Liability Information System (CERCLIS) on 6
October 2009 (NMNO000607033). A Preliminary Assessment (PA) was completed for the site on
29 November 2010, the results of which indicated that further sampling at the Site was warranted.
START-3 conducted a Site Inspection (SI) in June 2010 that included the collection of soil,
sediment, and surface water samples from the Site, including background and downgradient
locations. These samples were analyzed for isotopic and total uranium, metals including mercury,

and cyanide. Based on the analytical results, releases to surface water were documented.

Based on results of Sl report, the EPA tasked an Expanded Site Assessment (ESI) of the Site to
evaluate the Site using the ground water to surface water pathway. START-3 prepared a draft
Conceptual Site Model (CSM) in January 2011 based primarily on the data and conclusions of the
SI and other historical Site reports. The purpose of the CSM was to compile the existing
hydrologic and geochemical data for the Site and identify data gaps that could be fulfilled within
the budget and scope of an ESI. START-3 executed the ESI in April 2011 under the EPA-
approved Jackpile-Paguate Expanded Site Inspection (ESI) Quality Assurance Sampling Plan.

Based on the 2011 ESI surface water and sediment sampling results, a release of isotopic
uranium, isotopic thorium, gross alpha and beta, Radium 226 and 228, antimony, arsenic,
beryllium, cadmium, cobalt, lead, nickel, and silver to the surface water pathway is documented.
These contaminants were found at concentrations greater than significantly above those found in

background samples collected.
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This report was prepared as part of the requirements of the Technical Direction Document (TDD)

No. TO-0019-10-11-01 and serves as documentation of work completed to date.

The EPA Site Assessment Manager did not provide final approval of this report

prior to the completion date of the work assignment. Therefore, Weston Solutions,

Inc. has submitted this report absent the Site Assessment Manager’s approval.

The EPA Site Assessment Manager has provided final approval of this report.

Therefore, Weston Solutions, Inc. has submitted this report with the Site Assessment

Manager’s approval.
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1. INTRODUCTION

1.1 BACKGROUND

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA),
Weston Solutions, Inc. (WESTON®), the Environmental Protection Agency (EPA) Region 6
Superfund Technical Assessment and Response Team (START-3) contractor, has been tasked to
perform an Expanded Site Inspection (ESI) of the Jackpile-Paguate Uranium Mine site (“the Site™)
located in Paguate, Cibola County, New Mexico (Figure 1-1). EPA Region 6 retained WESTON to
complete this investigation under Contract Number EP-W-06-042, Technical Direction Document
(TDD) No. TO-0019-10-11-01 (Appendix H).

The Site was identified as a potential hazardous waste site and entered into the Comprehensive
Environmental Response, Compensation, and Liability Information System (CERCLIS) on 6
October 2009 (NMNO000607033). A Preliminary Assessment (PA) was completed for the Site on
29 November 2010, the results of which indicated that further sampling at the Site was warranted.
WESTON conducted a Site Inspection (SI) in June 2010 that included the collection of soil,
sediment, and surface water samples from the Site, including background and downgradient
locations. These samples were analyzed for isotopic and total uranium, metals including mercury,
and cyanide. Based on the analytical results from the S, an observed release to surface water was
documented (Reference 24, Reference 25).

START-3 prepared a draft Conceptual Site Model (CSM) in January 2011 based primarily on the
data and conclusions of the Sl and other historical Site reports (Reference 27). The purpose of
the CSM was to compile the existing hydrologic and geochemical data for the Site and identify
data gaps that could be filled within the budget and scope of an ESI. START-3 executed the ESI
in April 2011 under the EPA-approved Jackpile-Paguate ESI Quality Assurance Sampling Plan
(Reference 8).

This document represents the draft report for the ESI. The purpose of this report is to provide the
background information collected for the Site, discuss the ESI sampling activities, and present the
analytical data obtained as part of the investigation.
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1.2 OBJECTIVES OF THE INVESTIGATION

After reviewing the Sl report, the EPA determined that an ESI would be necessary to help
prioritize further work for the Site. The ESI is intended to be part of an on-going screening
process of known and potential hazardous waste sites. Expanding on the information
documented during the S, the purpose of this ESI is to further identify immediate or potential
threats that hazardous substances attributable to the Site may pose to human health and the
environment. This is done by documenting the existence and migration of hazardous substances
related to the Site and by identifying the receptors, or targets, potentially exposed to the
hazardous substances. EPA will use the information obtained during the ESI to evaluate the Site
using the Hazard Ranking System (HRS) and to help determine whether the Site is a potential
candidate for inclusion on the National Priorities List (NPL). The intent of the ESI is to provide
the documentation necessary to either rank the Site on the NPL or assign a “No Further Remedial

Action Planned” status to the Site.

1.3 SCOPE OF WORK

The ESI Scope of Work is intended to describe the tasks requiring completion in order to evaluate
the site using the HRS (Reference 1). As part of this ESI, START-3 performed the following major

tasks:

=  Prepared a site-specific Quality Assurance Sampling Plan (QASP), approved by the EPA,
and Health and Safety Plan (HASP) prior to sampling activities.

= Gathered information documenting the environmental setting of the areas of concern to
characterize the ground water, surface water, soil exposure, and air pathways.

= Reviewed available regulatory compliance files from federal, state, and local government
agencies.

= Prepared a CSM to compile the existing hydrologic and geochemical data and study the
ground water to surface water migration for the Site and identify data gaps indentified in
the SI.

= Conducted ESI field sampling activities on 19 April 2011 through 21 April 2011.
Samples were collected within ground water and surface water locations at the Site and
within potential pathways of migration. The samples were collected in general
accordance with the site-specific QASP and HASP to document the presence and
migration of hazardous substances attributable to the site.
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Evaluated the available information from the on-site observations, historical aerial
photographs, property ownership records, interviews, area environmental information,
and area demographic characteristics.

Submitted the ESI samples to National Environmental Laboratory Accreditation Program
(NELAP) certified laboratories for analysis and reviewed and tabulated the resulting data.

Compared the laboratory results to 2009 EPA Region 6 Human Health Medium-Specific
Screening Levels (MSSLs), EPA Maximum Contaminant Levels (MCLs), and three
times the background concentrations (Appendix F, Reference 1).

Prepared this report to present the findings of the ESI.

1.4 REPORT FORMAT

The ESI report is presented in a format that is intended to facilitate evaluation of the site using the

HRS (Reference 1). The report contains the following sections:

Section 1 — Introduction

Section 2 — Site Characteristics

Section 3 — Investigative Efforts

Section 4 — Waste Source Characterization

Section 5 — Ground Water Pathway

Section 6 — Surface Water Pathway

Section 7 — Soil Exposure and Air Migration Pathways
Section 8 — Summary

Section 9 — References

Additional information is provided in the appendices following the text of the report. The

appendices are as follows:

Appendix A Digital Photographs

Appendix B START-3 Site Logbooks

Appendix C  START-3 Quality Assurance Sampling Plan
Appendix D  Laboratory Data Packages

Appendix E  Laboratory Data Validation Packages

Appendix F EPA National Primary Drinking Water Regulations (MCLSs) and 2009 EPA
Region 6 Human Health Medium-Specific Screening Levels (MSSLSs)

Appendix G Reference Documentation
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e AppendixH TDD No. 0019-10-11-01 and Amendments A-C

The tables referred to throughout sections of this report are provided within the sections in which
they are first cited or as separate portable document format (PDF) files. Figures cited in this report
are provided as PDF files. Photographs taken during the ESI field sampling activities are provided

as Appendix A. The START-3 field logbook notes are provided as Appendix B.
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2. SITE CHARACTERISTICS

2.1 LOCATION

The Site is a former uranium mine located on the Pueblo of Laguna, approximately 40 miles west of
Albuguerque in Paguate, Cibola County, New Mexico (Reference 2, Reference 3, Reference 23,
Reference 30). The Site is located at Latitude 35° 08’ 16.74” North and Longitude 107° 20° 51.84”
West. Latitude and longitude coordinates were measured from the approximate center of the former
mine and were determined using a scaled aerial photograph and geographical information system
(GIS) Software. The Site is located in an area of canyons and arroyos to the east of the village of
Paguate and can be reached by taking SR 124 off of Interstate 40, 1.7 miles west, then turning right
or north on SR 279 and continuing approximately 6.5 miles. The Site location is shown in Figure 1-
1.

The town of Paguate is located adjacent and west of the Site with a population of approximately
492. St. Anthony Mine (the closest uranium mining operation) is located approximately 11,000 feet

northeast of the Site (Reference 2, Reference 4, Reference 23, Reference 30).

2.2 SITE DESCRIPTION

The property on which the former uranium mine is located encompasses approximately 7,868 acres.
Approximately 2,656 acres of this property were disturbed by mining operations including three
open pits (South Paguate, North Paguate, and Jackpile) that were between 200 and 300 feet deep, 32
waste dumps, and 23 protore (rock and soil associated with ore body) stockpiles (Reference 3,

Reference 5). The Site layout is shown in Figure 2-1.

The remaining surrounding area is mainly undeveloped and consists of a canyon/mesa topography
containing wildlife consisting of elk, antelope, goats, and mule deer; in addition, the Pueblo of
Laguna utilizes the surrounding lands for cattle grazing and watering. The perennial rivers Rio
Mogquino and Rio Paguate bisect the Site near its center. The Rio Moquino flows southeasterly into
the Rio Paguate within the Site, and the Rio Paguate continues to flow south of the Site through the
Paguate Reservoir and joins the Rio San Jose approximately 1 mile southwest of the reservoir
(Figure 4-2, Reference 2, Reference 23, Reference 30).
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2.3 OPERATIONAL HISTORY

The Site is part of the Grants Uranium Mineralization Belt that covers much of northwestern New
Mexico. The Jackpile-Paguate Mine operated from 1953 to 1982, primarily as an open-pit mine.
Subsurface mining also occurred in the southwestern corner of the property from 1974 to 1980,
extending from the South Paguate Pit southward under old Highway 279. The mine was operated
by the Anaconda Mineral Company (later Atlantic Richfield Company). During the course of
mining activities, 356 million tons of material was disturbed, and 22 million tons of ore were
removed from the Site. The mine closed in 1982 due to the fall in the price of uranium (Reference

3, Reference 5, Reference 28, Reference 29).

In December 1986, under a series of agreements between the Bureau of Indian Affairs (BIA) and
the Pueblo of Laguna, it was agreed that the Pueblo of Laguna would perform management,
coordination, and administration of the Jackpile-Paguate Reclamation Project in accordance with
the requirements set forth in the Jackpile-Paguate Environmental Impact Statement (EIS) and the

associated Record of Decision (ROD) (Reference 3, Reference 5).

Reclamation of the Jackpile-Paguate Uranium Mine commenced in 1990. The “preferred
alternative” reclamation plan incorporated the following: backfilling the open pit areas to at least 10
feet above projected ground water recovery levels using protore and waste rock dump material;
reducing the upper 15 feet of highwall slopes; recontouring and covering remaining waste rock
dumps; completing arroyo drainage improvements and erosion controls; decontaminating remaining
structures; removing/disposing of non-essential structures; plugging and bulkheading underground
ventilation raises and decline portals, respectively; reclaiming miscellaneous features such as wells,
access roads, rail spurs, drill holes, etc.; performing site-wide revegetation of disturbed areas; and
providing site security and long-term monitoring of reclamation success for a period of not less than

10 years (Reference 5).

On 10 June 1995 the Laguna Construction Company, which was in charge of the reclamation,

officially closed the Jackpile Reclamation Project (Reference 7).

In September 2007, a ROD Compliance Assessment for Jackpile-Paguate Uranium Mine was

completed by OA Systems Corporation to determine if the post-reclamation had met the
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requirements of the EIS and ROD. This report concluded that reclamation of the mine was still not
complete as several non-compliant and potentially non-compliant issues still needed to be
addressed. The mine would be considered complete when revegetated sites reached 90 percent of
the density, frequency, foliar cover, basal cover, and production of undisturbed reference areas (but
no sooner than 10 years following seeding). In addition, gamma radiation levels were to be no
greater than twice background over the entire mine site. Outdoor radon 222 concentrations were to
be no greater than 3 picocuries per liter (pCi/L). Radon daughter levels in any remaining surface

facilities were not to exceed 0.03 Working Levels (WL) (Reference 5).

24 REGULATORY INVOLVEMENT

The Site is not listed in the Resource Conservation and Recovery Information System (RCRIS)
database, as of 11 July 2011 (Reference 26). The Site is listed in CERCLIS as NMNO000607033
(Reference 25).
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3. INVESTIGATIVE EFFORTS

3.1 PREVIOUS SAMPLING
3.1.1 Anaconda Remedial and Investigative Efforts

Anaconda conducted a hydrologic investigation at the Site during the years 1977 through 1979,
while the mine was still operating. The purpose was to determine whether accumulated pond water
from two specific holding ponds (Rabbit Ear Pond and P-10 Pond) posed a threat to ground water
and/or surface water. To address these issues, eleven wells were installed across the active
operational area of the Site, screened in the Alluvial Aquifer, the Jackpile Sandstone, and a number
of waste piles. The hydrologic model of the Site provided a ground water flow model for the Site,
which the U.S. Geological Survey (USGS) later used to construct its more detailed hydrologic

model (Reference 9, Reference 29, Reference 31).

In 1982, Hydro Geo Chem, Inc. prepared a report for the Pueblo of Laguna that examined the
effects of uranium mine dewatering on the local water resources. The report described dewatering
simulations from the five regional mining operations, including the Jackpile Paguate pits. The
results of the simulations indicated significant (20 to 200 feet) drawdown of the ground water
surface near the mine pits due to dewatering activities at the mines. The report also stated that water
in the lower Rio Paguate and Rio Moquino is thought to be contaminated by activities at the
Jackpile mine (Reference 21).

The Anaconda Minerals Company conducted annual monitoring through 1986, as evidenced by
Data Transmission files available at the Bureau of Land Management (BLM). These data include
chemical and radiologic analyses for surface water and ground water across the Site, as well as air
sampling and radon monitoring (Reference 18, Reference 19, Reference 20).

The Anaconda Mineral Company commissioned an evaluation of the hydrologic effects of the
proposed backfilling of the North Paguate, South Paguate, and Jackpile pits. A 1983 report
indicated that ground water levels in pits would recover to a steady state in 30, 150, and 300 years,
respectively. The report recommended the installation of fine-grained materials along the

upgradient margin to cut off ground water flow into the North Paguate Pit to keep the water levels
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below the proposed level of the backfill. The report noted that it was important to keep water levels
in the pits low in order to slow the oxidation process, as well as prevent water from ponding in the

pits (Reference 6).

The 1983 report predicted that uranium and radium concentrations would initially increase to levels
exceeding 5 milligrams per liter (mg/l) and/or 30 milliCuries per liter (mCi/l) as the backfill became
saturated, but these levels would decrease as the oxygen levels were depleted. Ground water flow
from the North Paguate Pit was predicted to flow to the southeast, discharging to the Alluvial
Aquifer at a rate of 20 gallons per minute (gpm). Ground water flow from the Jackpile Pit was
predicted to flow south/southwesterly, discharging to the Alluvial Aquifer at a rate of 1.5 gpm.
Flow from the South Paguate Pit was expected to flow predominantly to the east/southeast through
the Jackpile sandstone to where it outcrops in the cliffs above the Paguate River; a smaller quantity
of South Paguate Pit waters are expected to flow to the Paguate River at a rate of 1.3 gpm. The
report concluded that dissolved solids and radiological materials will have a negligible impact on

surface water quality, based on these numbers (Reference 6).

The USGS prepared a Regional Water Resources report in 1983 that provided general surface water
and ground water yield data for the Pueblo of Laguna. The report underscored the Pueblo of
Laguna’s reliance on surface water and ground water resources for agricultural irrigation, as well as

livestock watering and public consumption (Reference 12).

The USGS conducted aquifer tests on paired wells installed on the Site. The well pairs included the
steel-cased, M-series wells, and paired PVC-cased wells installed at the same hydrologic interval.
Constant discharge tests were conducted on three sets of paired wells screened in the Jackpile
Sandstone (M-2, M-3, and M-21) and one set of paired wells in the Alluvial Aquifer (M4). An
additional slug test was performed at M-25, which is screened in a lower sand unit in the Brushy
Basin Shale Member. Transmissivity values for the Jackpile Sandstone were observed in the range
of 2.0 to 47 square feet per day; transmissivity for the Alluvial Aquifer was calculated at 430 square
feet per day. Hydraulic conductivity for the Jackpile Sandstone was reported in the range of 0.025
to 0.39 feet per day; hydraulic conductivity for the Alluvial Aquifer was reported at 23 feet per day.
The discharge test at M-4 also indicated that water levels in the underlying Jackpile Sandstone were

affected by the test, indicating hydraulic communication between these units (Reference 11).
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The USGS published “Hydrology and Water-Quality Monitoring Considerations, Jackpile Uranium
Mine, Northwestern New Mexico,” in 1985. The report stated that Rio Paguate was a gaining
stream prior to mining activities, during the period of 1977-1980. However, Rio Paguate has been
losing water at the confluence with Rio Moquino, likely due to depressed aquifer conditions at the
Jackpile and Paguate pits. The report further stated that backfill of the pits would result in
saturation, and possible oxidation by ground and surface water in the backfill may cause increased
solution of rock minerals, including radionuclides and trace elements. Discharge from the backfill
in the Paguate pits will flow through the waste rock piles to Rio Paguate. Discharge from the
backfilled Jackpile pit would likely flow to the Jackpile Sandstone, then to the Alluvial Aquifer,
then to the Rio Paguate. The report recommended additional monitoring locations in the down-

gradient areas for water quality parameters and radionuclides (Reference 29).

As part of a ROD Compliance Assessment, surface water data at the Site were evaluated for 10
years between 1997 and 2007. During this evaluation, several samples were found to exceed EPA
Maximum Contaminant Levels (MCLSs) for drinking water for gross alpha radiation particles (MCL
-15 pCi/l) and total uranium (MCL - 0.03 mg/l) and the National Secondary Drinking Water
Standard of 0.05 mg/l for manganese (Reference 3). The following concentration ranges were
found in samples collected during the 10-year ROD compliance timeframe:
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Table 3-1
ROD Compliance Assessment Analytical Summar
Gross_ A!pha Total Uranium Manganese
- Radiation . )
Location . Concentrations Concentrations
Concentrations " "
pCill g g

Rio Paguate — Ford| 74 51433 0.08 - 544.14 <0.01-10.7
Crossing-Rail Trestle
Lower Rio Moquino 5.24 - 53.05 0.03 - 234.95 0.0-0.127
Lower Rio Paguate 2.24 - 106.22 0.016 - 149.62 0.0357 - 0.13
Paguate-Moguino [-21.98'] - 94.03 0.029 - 252.59 0.0112 - 0.14
Confluence
Upper Rio Moquino [-12.46"] - 35.11 0.008 - 52.89 <0.01-0.036
Upper Rio Paguate ND - 25.53 0.002 - 32.21 0.0396 - 0.146
Paguate Reservoir ND - 3.04 0.002 - 17.42 <0.01 - 0.004

Notes:

* Negative counts [ ] may occur since sample counts are compared to background counts, and background counts reflect naturally-occurring
radionuclides and cosmic radiation that are detected by laboratory instrumentation. Samples that are not different from background may have a
negative value when background is subtracted (Reference 13).

ND — Not Detected.

< - Less Than.

pCi-picocuries per liter

mg/l — milligrams per liter

As part of the Water Pollution Program Grants (Section 106), the Pueblo of Laguna Environmental
and Natural Resources Department collected surface water samples along the surface water pathway
quarterly from 2005 through 2009. The samples were analyzed for isotopic uranium and total
uranium. As with the samples collected as part of the ROD Compliance Assessment, these samples
also contained total uranium concentrations exceeding the EPA MCL of 0.03 mg/l which is
equivalent to 30 micrograms per liter (ug/l) (Reference 14). The following uranium concentration

ranges were found in the samples collected:

THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

3-4

TDD No. TO-0019-10-11-01

Jackpile-Paguate ESI Final Report.doc CERCLIS No. NMNO000607033



Weston Solutions, Inc. — Expanded Site Inspection Report, Jackpile-Paguate Uranium Mine, Paguate, Cibola County, New Mexico

Table 3-2
Water Pollution Program Quarterly Sampling Result Summary
Total Uranium U-234 U-235 U-238
Location Concentrations | Concentrations | Concentrations | Concentrations
pg/l pg/l pg/l po/l

RPG-03
Rio Paguate below the former 0.007 - 425.557 | 0.004 - 92.667 [-0.032']-4.72 | 0.003 - 448
Jackpile Mine (at the PPE)

RPG-04

1
Rio Paguate at Mesita Dam 0.008 - 36.533 | 0.008 - 72.939 g%)gs 1- 0.039 - 216
(within the TDL) '
RSJ-04
Rio San Jose below the DIPping | » 515 1 615 | 0.001-9.435 | 0.043-0.547 | 0.675- 14.6
Vat Spring on Sedillo Grant
(beyond the TDL)
RMQ-01
Rio Moquino above Jackpile 0.005 - 31.138 0.000 - 5.972 0.000-1.177 0.005 - 30.904

Mine (background)

Notes:

! Negative counts [ ] may occur since sample counts are compared to background counts, and background counts reflect naturally occurring
radionuclides and cosmic radiation that are detected by laboratory instrumentation. Samples that are not different from background may have a
negative value when background is subtracted (Reference 13).

PPE = Probable Point of Entry

TDL = Target Distance Limit

ug/l = microgram per liter

3.1.2 EPA Preliminary Assessment (PA) and Site Investigation (SI)

START-3 conducted a PA at the Site in April 2010, the results of which indicated that further
sampling at the Site was warranted. START-3 completed a Sl in June 2010, which included
sampling and chemical/radiological analyses of waste piles, sediment, soil, and surface water at the
Site. The results of the Sl indicated the presence of hazardous substances at the Site, as well as a
release of hazardous substances from the Site to surface water (Reference 24).

START-3 initiated the Sl field sampling activities on 2 March 2010. The field sampling activities
were completed in general accordance with the EPA-approved site-specific Quality Assurance
Sampling Plan (QASP) dated February 2010. START-3 followed START-3 Sample Operating
Procedures for surface soil sampling, stockpile sampling, surface water sampling, and sediment
sampling (Reference 8, Reference 24). Sampling locations and results are presented in Figure 3-1
and Tables 3-3 through 3-6.
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3.1.2.1 Source Sampling

In an effort to characterize the possible sources associated with the Site, START-3 collected four
soil samples (includes one background soil sample), one sediment sample, and one surface water
sample from locations in proximity to open pits, waste dumps, and protore stockpiles throughout the
site. Sampling locations are presented in Figure 3-1. The samples were analyzed for isotopic and
total uranium and Target Analyte List (TAL) metals with mercury and cyanide. The analytical
results were compared to 2009 EPA Region 6 Human Health Medium Specific Screening Levels
(MSSLs). The soil and sediment samples were compared to residential soil levels, and the water

sample was compared to MCLs (Reference 24).

Laboratory analytical results for the six source samples collected from sample stations JM-01, JM-
02, JM-03, and JM-05 were used to characterize the possible sources at the site. One soil sample,
JM-SS-04, was collected at the northern edge of the mine to establish the soil background
concentrations in the area. The background sample was collected to establish that contamination
within the source soil samples was from Jackpile-Paguate mining operations and not from a release
from outside sources. This location was chosen because it is upgradient and upstream of the Site
and in close proximity to other mining operations in the area. St. Anthony Mine is located

approximately 11,000 feet northeast of the Jackpile-Paguate Mine (Reference 2).

Total uranium, chromium, manganese, nickel, selenium, and vanadium were all present at
concentrations significantly above background. The concentration of total uranium exceeded EPA
MSSLs and MCLs in samples JM-SED-02, JM-SS-05, and JM-SW-02 (Reference 24). Sampling

results are presented in Tables 3-3 and 3-4.
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Table 3-3
Summary of Sl Source Soil/Sediment Analytical Data
Residential JM-SS-04

Analyte Units | Soil MSSL | Background | JM-SS-01 | JM-SED-02 | JM-SS-03 | JM-SS-05
U-232 mg/kg - 1.86E-07 | 1.64E-07 1.55E-07 | 6.07E-07 1.77E-06
U-234 mg/kg - 0.00066 0.00173 0.0226 0.0064 0.0144
U-235 mg/kg - 0.084 0.343 2.55 0.94 2.06 |
U-238 mg/kg - 12.5 40.8 362 126 271
Uranium, Total | mg/kg 230 12.5 41.1 364 127 273
Aluminum mg/kg 77000 2400 1900 6700 3100 1900
Arsenic mg/kg 0.39 2.9 2.9 10 2.9 1.6
Barium mg/kg 15000 22 53 32 58 30
Calcium mg/kg - 5000 930 40000 8700 910
Chromium mg/kg - 1.6 <1 5.8 3.2 1.2
Cobalt mg/kg 23 3.2 1.7 5.7 2.9 <1
Copper mg/kg 3100 9.5 3.2 8.2 3.9 1.2
Iron mg/kg 55000 6300 3400 17000 9000 3700
Lead mg/kg 400 6.4 5.4 10 8.3 9.2
Magnesium mg/kg - 2900 780 13000 3000 730
Manganese mg/kg 1800 50 16 270 84 25
Nickel mg/kg - 3.5 <2 11 4.5 <2
Potassium mg/kg - 470 350 1700 630 370
Selenium mg/kg 390 <0.51U 1.6 3.4 1.9 <0.51
Sodium mg/kg - <100U <100 2200 270 <100
Vanadium mg/kg 390 3.7 30 15 20 90
Zinc mg/kg 23000 46 4.9 36 16 3.3
Notes:

MSSL.: 2009 EPA Region 6 Human Health Medium Specific Screening Levels.
mg/kg: milligrams per kilogram.

<: analyte not present at concentration above the associated reporting limit.

Bold and underlined values are significantly above the background concentration.
Highlighted values are significantly above background and exceed MSSLs.
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Table 3-4

Summary of SI Source Surface Water Analytical Data

Analyte Units MCL JM-SW-02
U-232 pg/l - 0.0000084
lU-234 ug/l - 0.538
lU-235 ug/l - 61
lu-238 ug/l - 8500
Uranium, Total pg/l 30 8500
Aluminum ug/l - 3500 JL
Calcium pa/l - 750000 JL
Cobalt po/l - 23 JL
Iron po/l - 10000 Ju
Magnesium po/l - 1900000 JL|
||Manganese po/l - 1300 JL
Potassium pg/l - 57000 JL
Sodium pg/l - 1400000 JL|
Zinc pg/l - 26 JL

Notes:

MCL: Maximum Contaminant Level.

JL: Estimated Concentration Biased Low.
pg/l: micrograms analyte per liter water.
Highlighted values exceed MCLs.

3.1.2.2 Surface Water/Sediment Sampling

START-3 collected 15 co-located surface water and sediment samples (total of 30 samples),
including 3 co-located surface water and sediment background samples (RM- BG, RP- BG, RSJ-
BG), and 2 surface water field duplicate samples (RP-SW-BGD and PR-SE-01D), and 2 sediment
field duplicate samples (RP-SED-BGD and PR-SED-01D). These samples were collected in an
effort to characterize the surface water pathway and to document an observed release to surface
water attributable to the Site. Sampling locations are presented in Figure 3-1. The surface water
and sediment samples were analyzed for isotopic uranium, total uranium, and TAL metals with
mercury and cyanide. The analytical results were compared to 2009 EPA Region 6 MSSLs. The
sediment samples were compared to residential soil levels and the water samples were compared to
the MCLs (Reference 24).

None of the sediment samples collected within the surface water pathway contained results
significantly above the background concentrations or above the MSSLs. Several surface water
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sample results significantly exceeded background and MCL concentrations. Samples RP-JM-SW-
01, RP-SW-01D, RP-SW-02, and PR-SW-01 contained uranium isotopes U-234, U-235, U-238 and
total uranium concentrations significantly greater than the background concentrations. Samples RP-
SW-01, RP-SW-01D, and PR-SW-01 contained manganese concentrations significantly above
background concentrations. Samples RP-SW-01, RP-SW-01D, RP-SW-02, RP-SW-03, and PR-
SW-01 contained total uranium concentrations above MCLs (Reference 24). Sampling results are

presented in Tables 3-5 and 3-6 for sediment and surface water, respectively.

3.2 EXPANDED SITE INSPECTION SAMPLING

START-3 was tasked to conduct an ESI of the Site, including the collection of environmental
samples. The specific sampling objectives were to collect data that could be used to document a
release of hazardous substances to the surface water or ground water pathway. The site-specific
Contaminants of Concern (CoCs) include isotopic uranium, total metals (including mercury), gross
alpha, beta, and gamma, and radium 226 + 228. In addition, water samples were analyzed for total
dissolved solids and general cation/anion chemistry. These data will be used to evaluate sample
locations with the CSM, submitted under separate cover, that considers hydrologic and
hydrochemical data. The field work was conducted in accordance with the START-3 QASP,
approved by the EPA in April 2010 (Appendix C).

START-3 implemented the QASP during 19-21 April 2011. START-3 collected ground water
samples from existing monitoring wells around the Site. Additionally, surface water and sediment
samples were collected from the Rio Moquino, Rio Paguate, and the Paguate Reservoir.
Background ground water, surface water, and sediment samples were collected from locations
upgradient from mining activities. To support the ESI, samples were collected from 12 ground
water locations, 9 sediment locations, and 8 surface water locations. Sample locations are listed in

Table 3-7 and are presented in Figure 3-2.

Surface water, ground water, and surface sediment samples were collected and submitted to a
National Environmental Laboratory Accreditation Program (NELAP) certified laboratory for the
following analyses: isotopic uranium (including isotopes 234, 235, and 238) by ASTM 3972-90M
alpha spectrometry; total metals including mercury by SW846 Methods 6010B and 7470/7471,;
gross alpha, beta, and gamma radiation by EPA Method 9310; and radium 226 +228 by EPA
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Method 903.1. In addition, water samples were analyzed for total dissolved solids (TDS) by EPA
Method 160.1 and General Anion Chemistry by EPA Method 9056. The analytical data were
validated by START-3. Data are presented in Tables 3-8 and 3-9. The validated laboratory data
packages are included in Appendix E.
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Table 3-7
ESI Sample Locations and Sampling Rationale

Sample Sample Sample Location Rationale
Name Matrix (refer to Figure 3-2)
RM-SW-BG | Surface Rio Moguino unstream Previous sample location.
RM-SED- water of Jack Ohe Min% Collected to establish background
BG Sediment P ' concentration on Rio Moquino.
Surface . Previous sample location.
RP-SW-BG 1\ ater Rio Paguate upstream of | 110 o 4 16 establish background
RP-SED-BG . Jackpile Mine. . ;
Sediment concentration on Rio Paguate.
Rio Moquino within the | Previous sample location.
RM-JM-SW | Surface mine boundaries, This sample location established an observed
RM-JM- water upstream of its release during 2010 SI sampling. Collected to
SED Sediment confluence with Rio establish migration of contaminants from mine
Paguate. to surface water.
Rio Paguate within the Previous sample location.
Surface mine boundaries, This sample location established an observed
RP-JM-SW ; : i
RP-JM-SED water upstream of its release during 2010 SI sampling.
Sediment confluence with Rio Collected to establish migration of
Moquino. contaminants from mine to surface water.
. Previous sample location.
RP-JM-SW- | 5 rface Rio Paguate after the | o sample location established an observed
01 confluence of it with Rio ) .
water : I release during 2010 SI sampling.
RP-JM- : Moquino and within : N
Sediment . . Collected to establish migration of
SED-01 mine boundaries. ; .
contaminants from mine to surface water
Previous sample location.
RP-SW-01 Surface Rio Paguate on the This sample location established an observed
RP-SED-01 water southern end of the mine | release during 2010 SI sampling.
Sediment boundary. Collected to establish migration of
contaminants from mine to surface water.
Previous sample location.
RP-SW-01 | Surface Rio Paguate on the This sample location established an observed
RP-SED-01 water southern end of the mine | release during 2010 SI sampling.
Sediment boundary. Collected to establish migration of
contaminants from mine to surface water.
Previous sample location.
RP-SW-02* Surface Rio Paguate downstream Trlus sar(rjlplg location establlslhed an observed
RP-SED-02 | Water of Jackpile Mine release during 2010 SI sampling.
Sediment ' Collected to establish migration of
contaminants from mine to surface water.
Previous sample location.
RP-SW-03* | Surface Rio Paguate downstream This sample location established an observed
RP-SED-03 water of Jackpile Mine release during 2010 SI sgmpl_mg.
Sediment ’ Collected to establish migration of
contaminants from mine to surface water.
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Table 3-7
ESI Sample Locations and Sampling Rationale (Continued)
Sample Sample Sample Location .
Name Matrix (refer to Figure 3-2) Selronele
Paguate Reservoir (aka Previous sample location.
PR-SW-01 | Surface gu ; This sample location established an observed
Mesita Reservoir) . .
PR-SED- water downstream of Jackpile release during 2010 SI sampling.
01 Sediment Mine P Collected to establish migration of
' contaminants from mine to surface water.
Irrigation canal off the
MD-SW Mesita Reservoir (aka
éﬁ?‘gf'eEg‘ftand Surface Paguate Reservoir) This sample location is being collected per
data not water downstream of Jackpile | request from the Village of Mesita and results
included in Mine. not part of ESI.
Tables 3-8 & 3- .
9) (not on figure — not part
of ESI sampling).
Monl'torlng w_eII located Collected to establish background
Ground off Rio Moquino, . . .
MW-RM . . concentration upgradient and north of Jackpile
water upgradient of Jackpile Mi
A ine.
Mine.
Monitoring well located
MW-1 Ground upgradient and to the Collected to establish background
water northwest of Jackpile concentration upgradient of Jackpile Mine.
Mine.
Ground Monltqung well located Collected to establish background
MW-8 upgradient and to the . . . .
water . . concentration upgradient of Jackpile Mine.
west of Jackpile Mine.
Collected to determine whether CoCs identified
SPOP35 Ground Monitoring well located | during the 2010 SI sampling event are
water within South Paguate Pit. | significantly elevated in groundwater with
respect to background concentrations.
Monitorina well located Collected to determine whether CoCs identified
Ground L gw : during the 2010 SI sampling event are
Well#4 within Jackpile Mine oL . .
water . significantly elevated in groundwater with
along Rio Paguate. .
respect to background concentrations.
Monitorina well located Collected to determine whether CoCs identified
Ground L gw X during the 2010 SI sampling event are
MW-3 within Jackpile Mine - . .
water . significantly elevated in groundwater with
along Rio Paguate. .
respect to background concentrations.
Collected to determine whether CoCs identified
NPOP20E Ground Monitoring well located | during the 2010 SI sampling event are
water within North Paguate Pit. | significantly elevated in groundwater with
respect to background concentrations.
Collected to determine whether CoCs identified
JPOPALN Ground Monitoring well located | during the 2010 SI sampling event are
water within Jackpile Pit. significantly elevated in groundwater with

respect to background concentrations.

THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN

WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

3-12

Jackpile-Paguate ESI Final Report.doc

TDD No. TO-0019-10-11-01
CERCLIS No. NMN000607033



Weston Solutions, Inc. — Expanded Site Inspection Report, Jackpile-Paguate Uranium Mine, Paguate, Cibola County, New Mexico

Table 3-7
ESI Sample Locations and Sampling Rationale (Continued)
Sample Sample Sample Location .
Name Matrix (refer to Figure 3-2) Selronele

Collected to determine whether CoCs identified
during the 2010 SI sampling event are
significantly elevated in ground water with
respect to background concentrations.

Ground Monitoring well located
MW-2 just south and
water { _
downgradient of mine.

Collected to determine whether CoCs identified
during the 2010 SI sampling event are
significantly elevated in ground water with
respect to background concentrations.

Ground Monitoring well located
MW-6 south and downgradient
water !

of mine.

Collected to determine whether CoCs identified
during the 2010 SI sampling event are
significantly elevated in ground water with
respect to background concentrations.

Ground Monitoring well located
MW-MD water downgradient of mine
and west of Mesita Dam.

Notes:
* - Sample locations were dry; therefore no surface water samples were collected from these locations.

3.2.1 Ground Water Pathway Sampling

Fourteen ground water samples (including two duplicates) were collected from existing monitoring
wells. The ground water samples were submitted to a NELAP certified laboratory, for the
following analyses: isotopic uranium (including isotopes 234, 235, and 238) by ASTM 3972-90M
alpha spectrometry; total metals including mercury by SW846 Methods 6010B and 7470/7471;
Gross alpha, beta, and gamma radiation by EPA Method 9310; Radium 226 and 228 by EPA
Method 903.1; TDS by EPA Method 160.1; and General Anion Chemistry by EPA Method 9056
(Appendix D). Sampling locations are presented in Table 3-7 and Figure 3-2. Sample results are
presented in Tables 3-8 and 3-9.

Isotopic uranium, isotopic thorium, gross alpha and beta radiation, Radium 226 and 228, beryllium,
cadmium, chromium, cobalt, lead, nickel, selenium, silver, and zinc were all present in ground water

at concentrations significantly above background.

3.2.2 Surface Water Pathway Sampling

START-3 collected 8 surface water and 10 sediment samples (including two background and one
duplicate sample of each matrix) as part of the ESI to document an observed release to the surface
water pathway attributable to the Site. In addition, one surface water sample was collected at station
MD-SW, but this sample collection was not part of the ESI sampling event and data for this sample
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is not discussed in this report. The surface water and/or sediment sample locations are presented in

Table 3-7 and Figure 3-2. Analytical results are presented in Tables 3-8 and 3-9.

The sediments collected during the ESI were precipitates, rather than clastic sediments, in order to
determine whether uranium might be transported and deposited as a precipitate, rather than as
physically-eroded materials.

Isotopic uranium, gross alpha and beta radiation, arsenic, beryllium, cobalt, lead, nickel, and silver
were all present in surface water at concentrations significantly above background. Isotopic
uranium, isotopic thorium, gross alpha and beta radiation, Radium 226 and 228, antimony, and
cadmium were all present in sediments and/or surface waters at concentrations significantly above

background.

3.2.3 Deviations from the QASP

The following deviations from the QASP occurred during the field work:

e Isotopic Thorium by ASTM 3972-90M alpha spectrometry was added to the analyte list.
This was done at the suggestion of BLM and the USGS in order to assist with future fate-
and-transport studies.

e Nitrates were added to the analyte list for General Anion Chemistry by EPA Method
9056. This analyte was added at the request of the USGS in order to model oxidation-
reduction mixing in the surface water and ground water reservoirs.

None of these deviations are expected to have any adverse impact on the data or conclusions of this

report.
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4. WASTE SOURCE CHARACTERIZATION

Potential hazardous substance sources associated with the Site include, but may not be limited to:

e Open pits, waste dumps, and protore stockpiles associated with the Site. Mining
operations at the Site resulted in 2,656 acres of surface disturbance, of which the open
pits accounted for 1,015 acres. The Jackpile, North Paguate, and South Paguate open pits
make up approximately 40 percent of the total disturbed acreage at the Site. Located in
and around the open pits were 23 protore stockpiles. The protore stockpiles accounted
for 103 acres of the disturbed area. The mine contained 32 waste dumps that accounted
for approximately 48 percent of the disturbed area. Estimated quantities of wastes from
the sources have been documented and include 1,105 acres of material in the open pits,
1,266 acres of material in the waste dumps, and 10.3 million cubic yards of material in
the protore stockpiles (Reference 3).

e Approximately 23 million tons of uranium resources remain at the mine site as stockpiled
protore and unmined deposits. Protore is material that was stockpiled throughout the
mining operation because it contains elevated but sub-economic uranium concentrations.
Approximately 21 million tons of protore containing 0.02 to 0.059 percent uranium (U-
308) exist at the mine site. This material is located on the surface in 23 stockpiles
dispersed throughout the mine. Approximately 2 million tons of unmined deposits
containing 0.094 to 0.30 percent uranium (U308) remain at the Site. These resources are
located in 11 deposits, three of which contain 90 percent of the resources (Reference 3).

e Wastes generated at the Jackpile-Paguate Uranium Mine were not removed from the Site
but used for backfill. There was no impermeable cap placed on top of the backfill other
than 3 feet of overburden (material removed during surface mining and stockpiled) and 2
feet of topsoil (Reference 3, Reference 5).

e Uranium was detected in Site sources at concentrations significantly above background,
up to 364 milligrams per kilogram (mg/kg), during the March 2010 SI sampling. Sources
also contained chromium, magnesium, manganese, nickel, selenium, and vanadium at
concentrations significantly above background (Reference 24).
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5. GROUND WATER PATHWAY

A discussion of the ground water pathway, one of four major pathways of potential hazardous waste
migration assessed in this report, is provided in this section. The discussion focuses on the aquifer
characteristics of the region, the likelihood of release to the ground water pathway, and the potential

targets of the waste migration through the ground water pathway.

5.1 HYDROLOGIC DESCRIPTION

The Jackpile-Paguate Site is located in mesa and canyon country typical of much of the
southeastern Colorado Plateau. It is situated in a broad valley of northwest-dipping, sandstone-
capped benches pierced by numerous basaltic volcanic necks that rise up to 1,000 feet above the
surrounding terrain. Sedimentary rocks exposed in the area of the Site range in age from late
Triassic to Late Cretaceous. In addition, Tertiary-age diabase dikes and sills and volcanic flow
rocks are exposed near the Site. At the Site, all of the rock units above the lower Mancos Shale
have eroded. The stratigraphy of the mine includes the Morrison Formation, Dakota Sandstone,

Mancos Shale, Tertiary igneous dikes, and Quaternary alluvium (Reference 3).

5.2 GROUND WATER CONDITIONS

According to the Water Well Report provided by GeoSearch on 14 April 2010, the nearest domestic
well is located approximately 2.5 miles north of the Jackpile-Paguate Uranium Mine Site (Figure 4-
1, Reference 10). GeoSearch identified a total of 11 ground water wells within a 4-mile radius of
the Site. Water from these wells was used for the following purposes: domestic use (2 wells),
monitoring wells (3 wells), water for mining, milling, or oil (5 wells), and sanitary in conjunction
with commercial use (1 well). GeoSearch conducted the water well search using the United States
Geological National Water Information System, and the Water Administration Technical
Engineering Resource System (Reference 10). No Wellhead Protection Area (WHPA) has been
identified within 4 miles of the Site. Ground water from the Alluvium and Jackpile Sandstone

Aquifers is used for irrigation and livestock purposes (Reference 3).
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5.3 LIKELIHOOD OF RELEASE

A release to ground water attributable to the Site is documented based on the results of the ESI.
Isotopic uranium, isotopic thorium, gross alpha and beta radiation, Radium 226 and 228, beryllium,
cadmium, chromium, cobalt, lead, nickel, selenium, silver, and zinc were all present in ground water

at concentrations significantly above background.

5.4 GROUND WATER PATHWAY CONCLUSIONS

Although a release has been determined, the mine floor is generally above the water table and there

are no wells located downgradient (south) of the site (Reference 22).
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6. SURFACE WATER PATHWAY

Surface water is the second of four pathways of potential hazardous waste migration assessed for
the Site. A discussion of the types of surface water draining the Site, the Probable Point of Entry
(PPE) for a hazardous substance from the Site to enter the surface water, the likelihood of a release,

and the potential targets of the pathway are discussed in this section.

6.1 HYDROLOGICAL SETTING

There is no overland flow segment from the source to the in-water segments. The Rio Moquino and
Rio Paguate bisect the mine and are in direct contact with Site sources (Reference 2, Reference 9).
Within the mine footprint, ground water in the Jackpile Sandstone Aquifer interchanges with water
in the Rio Moquino and Rio Paguate through the unconsolidated alluvium deposits along the
perennial river channels. The stream deposits act as a mixing zone between the surface water in the
rivers and the ground water discharging from the underlying Jackpile Sandstone Aquifer (Reference
9, Reference 24).

The PPE is the estimated point at which the overland flow segment leading from the source area
reaches a perennial surface water body. The PPEs for the Jackpile-Paguate Site are located just
north of where the Rio Paguate and Rio Moquino bisect the mine and are in direct contact with Site
sources. The PPE locations and surface water pathway are shown in Figure 4-2. From the PPEs,
the Rio Moquino and Rio Paguate flow approximately 600 feet before converging and becoming the
Rio Paguate. The Rio Paguate flows south approximately 5.5 miles before entering the Paguate
Reservoir. The Paguate Reservoir is approximately 0.5 miles long, and then the Rio Paguate
continues an additional 0.6 miles before converging with and becoming the Rio San Jose. The Rio
San Jose continues for the remaining 15-mile Target Distance Limit (TDL) (Reference 2, Reference
24).

6.2 SURFACE WATER TARGETS

The potential targets of the surface water pathway includes the population relying on surface water
within the TDL as a source of drinking water, as well as downstream fisheries, sensitive

environments, and surface water resources . No surface water intakes are present within the 15-mile
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TDL. Drinking water in the county is provided by ground water. The Village of Paguate obtains
water from two wells located in the alluvium of the Rio Paguate upstream from the Site (Reference
3). According to the New Mexico Ecological Services Field Office, there are 8 species of birds, 2
species of fish, 2 species of mammals, 1 anthropod-invertebrate, and 5 plants on the listed and
sensitive species list for Cibola County (Reference 15). No commercial fisheries have been
identified within the TDL. However, recreational fishing does occur and has been documented
within the Rio Paguate, the Paguate Reservoir, and the Rio San Jose. According to the Pueblo of
Laguna Environmental and Natural Resources Department, Rio Paguate, Paguate Reservoir, and
Rio San Jose are fished for catfish, bluegill, and crappie that are caught for human consumption
within the 15-mile TDL (Reference 16).

Surface waters from the Rio Paguate and Rio Moquino within the TDL are used for irrigation
upstream from the villages of Paguate and Seboyeta, respectively. Surface water is also consumed
by livestock from the Paguate Reservoir and along the Rio Paguate between the reservoir and the
Site at points of access (Reference 3). The Rio Paguate’s designated uses include cold water aquatic
life, domestic water supply, fish culture, irrigation, livestock watering, wildlife habitat, and primary

contact (Reference 17).

6.3 SURFACE WATER PATHWAY CONCLUSION

Based on the 2011 ESI surface water and sediment sampling results, a release of isotopic uranium,
isotopic thorium, gross alpha and beta, Radium 226 and 228, antimony, arsenic, beryllium,
cadmium, cobalt, lead, nickel, and silver to the surface water pathway was documented. The
surface water or sediment samples were at concentrations significantly above background levels.
ESI sampling locations for the surface water pathway are presented in Table 3-7 and Figure 3-2.
Results of the ESI sampling event relating to a release to surface water are presented in Tables 3-8
and 3-9.

The TDL for the Site is 15 miles downstream from the Site in the Rio San Jose. Surface water is in
direct contact with the sources within the Jackpile-Paguate Uranium Mine. Further, surface water is

used for fishing and livestock and wildlife consumption within the TDL (Reference 24).
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7. SOIL EXPOSURE AND AIR MIGRATION PATHWAYS

Other potential routes of hazardous substance migration from the Site include soil exposure or air

migration. Factors such as accessibility, likelihood of exposure, and potential targets are evaluated.

No people are known to reside within the site boundaries of the Jackpile-Paguate Uranium Mine
site. The nearby population within 4 miles of the site is approximately 500 persons. The site is
fenced and gate access is limited. START-3 noted a few locations where the gates and/or fences
were in disrepair; however, the Pueblo of Laguna conducts regular inspections to repair the fence.

START-3 also noted evidence of cattle grazing at the site (Reference 24).
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8. SUMMARY

START-3 conducted an ESI sampling event in April 2011, which included sampling and
chemical/radiological analyses of ground water, surface water, and sediments. The specific
sampling objectives for the ESI were to collect data that could be used to document a release of
hazardous substances to the surface water or ground water pathway. Based on the results of the ESI

sampling event, a release to the surface water pathway attributable to the Site was documented.
Based on the 2011 ESI, the following are associated with the Site:

e Estimated quantities of wastes in Site sources include 1,105 acres of material in the open
pits, 1,266 acres of material in the waste dumps, and 10.3 million cubic yards of material
in the protore stockpiles.

e Approximately 23 million tons of uranium resources remain at the mine site as stockpiled
protore and unmined deposits.

e Uranium was detected in Site sources at concentrations significantly above background,
up to 364 milligrams per kilogram (mg/kg), during the March 2010 SI sampling. Sources
also contained chromium, magnesium, manganese, nickel, selenium, and vanadium at
concentrations significantly above background.

e Isotopic uranium, isotopic thorium, gross alpha and beta radiation, Radium 226 and 228,
beryllium, cadmium, chromium, cobalt, lead, nickel, selenium, silver, and zinc were all
present in ground water at concentrations significantly above background. Observed
releases in ground water have been documented in 8 wells.

e Based on the START-3 2011 ESI surface water and sediment sampling results, a release
of isotopic uranium, isotopic thorium, gross alpha and beta, Radium 226 and 228,
antimony, arsenic, beryllium, cadmium, cobalt, lead, nickel, and silver to the surface
water pathway is documented. Releases in surface water have been documented in 7
locations within the surface water pathway TDL. In sediment, radionuclides were
documented as being significantly above background at 7 locations, antimony at 2
locations, and cadmium at 1 location. In surface water, radionuclides and metals were
documented as being significantly above background at 5 locations.

e The TDL for the Site is 15 miles downstream from the Site in the Rio San Jose. Surface
water is in direct contact with the sources within the Jackpile-Paguate Uranium Mine.
Surface water is used for fishing and livestock and wildlife consumption within the TDL.
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JULY 2011 20406.012.019.0603.01 AS SHOWN

File: \fsdtx0\T\GIS_Projects\brownm\Jackpile\ES\Figure 4-1, 22-July-2011, brownm
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| Approximate site area derived from
| | NGS USA Topographic Maps of Jackpile Mine area
outlined at 1:60,000 scale
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— Surface Water (SW) Pathway

i imi FIGURE 4-2
=— Target Distance Limit (TDL)
—» Flow Direction SURFACE WATER PATHWAY

JACKPILE-PAGUATE URANIUM MINE

SR 279 Laguna Pueblo

Source: NGS USA Topographic Maps Paguate, Cibola County, New Mexico
CERCLIS: NMN000607033

SSID: A6T3 DATE PROJECT NO SCALE
TDD: TO-0019-10-11-01 JULY 2011 20406.012.019.0603.01 NOT TO SCALE

File: \fsdtx03\IT\GIS_Projects\brownm\Jackpile\ESI\Figure 5, 19-July 2011, brownm




Table 3-5: Summary of SI Surface Water Pathway Analytical Data - Sediment

RP-SED-
Residential | RM-SED-BG [ RP-SED-BG BGD RSJ-SED-BG

Analyte Units | Soil RSL | Background | Background | Background | Background |RM-JM-SED |RP-JM-SED | RP-JM-SED | RP-SED-01 | RP-SED-01D | RP-SED-02 | RP-SED-03 | PR-SED-01 | RSJ-SED-01 | RSJ-SED-02 | RSJ-SED-03
U-232 mg/kg - 2.48E-07 2.51E-07 2.71E-07 2.38E-07 2.6E-07 1.49E-07 2.52E-07 2.28E-07 2.07E-07 2.44E-07 2.71E-07 2.03E-07 2.3E-07 2.89E-07 1.49E-07
U-234 mg/kg - 0.000162 0.000159 0.000156 0.000069 0.000136 0.000169 0.000238 0.00014 0.00019 0.000227 0.000386 0.00013 0.000039 0.00014 0.00005
U-235 mg/kg - 0.034 0.028 0.028 0.014 0.019 0.032 0.022 0.021 0.016U 0.033 0.045 0.026 0.0044 0.026 <0.015
U-238 mg/kg - 3.53 2.52 2.84 1.42 2.51 3.3 3.9 2.7 3.67 4.67 7.5 2.28 0.74 2.46 0.85
Uranium, Total |mg/kg 230 3.56 2.55 2.86 1.44 2.52 3.33 3.92 2.72 3.69 471 7.6 2.31 0.74 2.49 0.86
Aluminum mg/kg 77000 8400 6800 7300 5400 8100 5900 5000 4700 4300 6400 11000 2400 2100 9800 2800
Arsenic mg/kg 0.39 6.9 6.8 5.4 2.3 6.5 5.4 4.8 4.3 4.3 5.7 7.9 1.3 1.3 5.2 15
Barium mg/kg 15000 100 88 110 100 75 110 56 66 76 110 130 24 73 150 77
Calcium mg/kg - 20000 16000 18000 14000 18000 15000 38000 15000 17000 22000 27000 19000 6900 25000 6200
Chromium mg/kg | 120000 (1) 8.8 6.9 7.7 4.2 8.3 6 7.7 6 49 6.4 9.8 1.3 15 7.7 2.6
Cobalt mg/kg 23 6.6 6.5 5.9 2.9 6.4 5.5 5.2 3.8 3.9 5.3 7.3 2.2 1.2 6.1 1.6
Copper mg/kg 3100 12 7.5 8.7 4.8 12 9.6 7.5 5.9 5.4 9.3 14 2.2 15 11 2.4
Iron mg/kg 55000 23000 24000 20000 8500 21000 21000 17000 13000 14000 17000 24000 3700 3700 18000 5100
Lead mg/kg 400 12 9.3 9.9 5.6 12 9.5 7.2 8.3 7.1 11 15 4 2.4 11 2.9
Magnesium mg/kg - 5400 4100 4600 2700 5300 4200 4600 3700 3300 5100 6700 2400 1100 5000 1300
Manganese mg/kg 1800 200 220 270 160 220 240 180 180 200 210 260 500 83 360 75
Nickel mg/kg 1500 13 11 11 5.2 13 10 11 7 7.3 9.8 14 2.9 2.5 10 3.2
Potassium mg/kg - 1800 1300 1600 1200 1700 1200 950 1000 930 1400 2500 450 440 2200 580
Sodium mg/kg - 310 280 150 280 370 310 300 190 180 270 470 1500 130 500 160
VVanadium mg/kg 390 21 23 22 12 18 17 18 14 13 16 23 6.1 5 19 6.9
Zinc mg/kg 23000 46 40 39 18 44 40 29 25 24 36 50 7 7.4 39 10

RSL: June 2011 EPA Regional Screening Table

mg/kg: milligrams per kilogram

<: analyte not present at concentration above the associated reporting limit

(1) - The RSL identified for chromium is based on trivalent chromium

BOLD and underlined values are significantly above the background concentration




Table 3-6: Summary of SI Surface Water Pathway Analytical Data - Water

RP-SW-
RM-SW-BG | RP-SW-BG BGD RSJ-SW-BG

Analyte | Units| MCLs | Background | Background | Background | Background* [ RM-JM-SW | RP-JM-SW | RP-JM-SW-01 | RP-SW-01 | RP-SW-01D | RP-SW-02 | RP-SW-03 [ PR-SW-01 | RSJ-SW-01 [ RSJ-SW-02 | RSJ-SW-03
U-232 poll |- 3.82E-07 3.58E-07 3.60E-07 3.68E-07 3.70E-07]  3.36E-07 3.61E-07] 3.42E-07 3.50E-07] 3.21E-07] 3.46E-07] 3.16E-07 3.49E-07 3.65E-07 3.56E-07
[lu-234 pgll | - 0.000341 0.000231 0.000256 0.000474 0.00117 0.00148 0.00126]  0.00356 0.00335]  0.00343]  0.00347 0.0139]  0.000466 0.0005]  0.000461
[lu-235 poll | - 0.03 0.016 0.028 0.048 0.132 0.16 0.153 0.468 0.39 0.405 0.419 1.75 <0.022 0.058 0.033
[lu-238 pg/l | - 3.81 1.78 1.97 3.7 16.7 227 18.4 59.8 56.7 56.5 56.6 224 4.28 4.43 4.15
Uranium, Total | po/l [ 30 3.84 1.8 2 3.75 16.8 22.9 18.6 60.3 57.1 56.9 57.1 226 43 4.49 4.18
Aluminum I <200 <200 200U 770 <200 400 <200 <200 200U 370 <200 <200 610 720 430
Calcium poll | - 100000 54000 54000 98000 130000 130000 130000 140000 140000 140000 150000 440000 98000 96000 100000
[rron pgll | - 180 270 260 530 200 740 330 400 410 610 <100 <100 460 520 320
[Magnesium poll | - 56000 19000 19000 53000 90000 52000 74000 93000 91000 90000 91000 230000 53000 52000 55000
[[Manganese pg/l - 27 45 44 56 72 140 95 190 190 87 <10 250 45 42 23
[lPotassium poll | - 5900 3700 3700 7800 7600 6100 7000 7400 7400 7500 13000 19000 7800 7900 8000
[ISodium poll | - 94000 21000 21000 170000 140000 46000 98000 120000 120000 120000 140000 420000 170000 170000 180000

MCL: Maximum Contaminant Level
<: analyte not present at concentration above the associated reporting limit

pg/l: micrograms analyte per liter water

Bold and underlined values are significantly above background
Highlighted values exceed MCLs

* These background concentrations only used for samples collected below convergence with Rio San Jose




Table 3-8: ESI Sampling Results for Radionuclides
Location Description Th** Th™ Th** [ [ [ Utot Thtot Gross o Gross p Ra™** Ra™*
Groundwater pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l
MW-1 Background 0.043963821| 0.122151363| 0.007171001| 3.743294543| 0.160700599| 0.825715965 4.730 0.173 13.4 <3.58 <0.74 1.26
MW-7 Background 0.035638155| 0.485386768| 0.038753264 3.80344807| 0.061541945 0.44316914 4.308 0.560 1047 <3.58 2.71 1.11
MW-8 Background 0.004018533| 0.937884647| 0.011798427| 5.209553086| 0.058512416( 1.954712573 7.223 0.954 40.5 224 <0.74 <0.92
MW-RM Background 0.012318119| 1.034526789| 0.104450935( 11.64534003| 0.732724784| 30.02396421 42.402 1.151 <2.28 11.22 <0.74 <0.92
NPOP20E Source 0.037393028| 1.853608356| 0.109895077 36513.126 40367.1181 64338.356 141218.600 2.001 3624 26301.04 33.23 13.93
SPOP35 Source 0.0754155| 0.592061916 0.09971059| 7837.898207| 6449.591318 9952.40578 24239.895 0.767 1326 2314.11 17.29 17.3
JPOP41S Source 0.247162371| 1.491832528| 0.086560951 63261.3878| 72121.57278 114131.786 249514.747 1.826 15961 147252.19 208.45 38.3
MW-2 On-Site 0.012825277| 0.004200614| -0.071267598 63.555318| 2.232365086| 54.37424512 120.162 -0.054 65.5 99.3 <0.74 <0.92
MW-2-2 On-Site 0.008448284| 0.041505515| -0.004142249| 62.70805081 2.489819913  54.41057754 119.608 0.046 70 120.3 <0.74 <0.92
MW-3 On-Site 0.007967807| 0.645251517| 0.031222341| 17.71281407 0.649610379| 15.43632023 33.799 0.684 43 5.3 <0.74 <0.92
MW-4 On-Site <0.013| 0.128568173| 0.008019437| 118.9504898 4.57933476| 108.2253186 231.755 0.137 142 91.3 <0.74 <0.92
MW-6 Downgradient 0.026390062| 0.673519252| 0.040625778| 73.20502395( 2.628962984 61.7977617 137.632 0.741 61.8 66.7 <0.74 2.51]
MW-MD Downgradient 0.009227451| 0.858537855| 0.008698685( 31.28938758| 1.000809104| 22.77285666 55.063 0.876 27 17.8 1.34 <0.92
MW-MD-02 Downgradient -0.004057242| 0.692972714| 0.023847811| 29.05916125| 1.065731024| 21.35722039 51.482 0.713 149 20.7 <0.74 <0.92
Surface Water pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l pCi/l
RM-SW-BG R. Moquino Bkgd 0.071110945 0.72692127 0.12597932| 4.119181833| 0.099619372| 2.230079254 6.449 0.924 <2.28 5.6 <0.74 1.12
[[RP-SW-BG R. Paguate Bkgd 0.161190066| 1.202221671| 0.072716165| 6.241783844| 0.215676269 3.79272602 10.250 1.436 <2.28 <3.58 <0.74 <0.92
[[RM-IM-SW R. Moquino above confluence 0.036489552| 0.544542865| 0.138838501| 37.99668754| 1.540503892( 33.43142295 72.969 0.720 28.2 45.6 <0.74 <0.92
||RI\/I-JM-SW-02 R. Moquino above confluence 0.027277183| 0.871007328| 0.110564403| 28.33431683| 0.960622987| 23.59076426 52.886 1.009 23.6 39.4 <0.74 2.02
[IRP-IM-SW R. Paguate above confluence 0.226013156] 0.702348426] 0.141857603] 28.47649254] 1.070865743] 24.24662061 53.794 1.070 35.1 23.7 <0.74 <0.92
[[RP-IM-SW-01 |R. Paguate below confluence 0.026113869| 0.755229107| 0.076649323 32.3975508| 1.235555446| 29.25685624 62.890 0.858 30.8 259 <0.74 <0.92
[[RP-SW-01 R. Paguate site south site boundary 0.104096263| 1.072519788| 0.109886334( 85.09851669| 3.235728052| 78.78713513 167.121 1.287 75 28.1 <0.74 <0.92
PR-SW-01 Paguate Reservoir 0.033888613| 1.572556901 0.08841753| 17.44528511| 0.564714659( 14.62398112 32.634 1.695 55 151.8 <0.74 <0.92
Sediment pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
RM-SED-BG |R. Moquino Bkgd 0.821 1.045 0.821 0.369 0.020 0.303 0.692 2.687 4.8 4.1 1.17 <2
[[RP-SED-BG R. Paguate Bkgd 0.465 0.454 0.485 0.243 0.002 0.202 0.446 1.403 1.9 1.34 1.71 <2
[[RM-JM-SED  |R. Moquino above confluence 1.266 6.829 1.268 5.781 0.262 5.888 11.931 9.363 5.45 9.75 <1 <2
[[RM-JM-SED-02|R. Moguino above confluence 0.548 0.973 0.452 0.820 0.054 0.846 1.720 1.973 2.43 <3 1 2.64
[[RP-JIM-SED R. Paguate site south site boundary 1.006 0.859 0.908 0.786 0.029 0.691 1.506 2.773 4.6 2.4 1.77 <2
[[RP-IM-SED-01 |R. Paguate above confluence 0.371 0.679 0.419 0.680 0.049 0.688 1.417 1.469 2.8 1.99 <1 2.14
||RP-SED-01 R. Paguate below confluence 0.512 0.584 0.476 0.711 0.015 0.631 1.356 1.573 1.5 1.13 1.75 <2
([RP-SED-02 R. Paguate downgradient 0.795 1.610 0.733 0.903 0.031 0.947 1.881 3.138 5.44 4.8 1.93 <2
[[RP-SED-03 R. Paguate downgradient 1.130 3.982 0.995 1.350 0.101 1.624 3.076 6.107 4.5 3.4 2.73 <2
[[PR-SED-01 Paguate Reservoir 0.462 4.433 0.543 2.124 0.089 2.247 4.460 5.437 4.83 9.6 3.17 3.4|

pCi/l: picoCuries per liter

pCi/g: picoCuries per gram

<: analyte not detected above the associated reporting limit
bold and underlined values are significantly above background




Table 3-9: ESI Sampling Results for Metals

[ Designation Mecury Antimony Arsenic Barium Beryllium | Cadmium [ Chromium Cobalt Lead Manganese Nickel Selenium Silver Thallium | Vanadium Zinc
Groundwater mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/I mg/I mg/I mg/I mg/I mg/I
MW-1 Background <0.00006| 0.0075 UB <0.00206 0.018 JQ <0.00072 <0.00082 <0.00109| 0.0022 UB| <0.0021 JL <0.00043| 0.0025UB| 0.0309 UB[0.0014 UBJL| 0.0212 UB <0.00174 <0.00053
MW-7 Background <0.00006 0.003UB| 0.0028 UB| 0.0274JQ <0.00072 <0.00082 <0.00109| 0.0006 UB 0.0029 <0.00043 <0.00116| 0.0296 UB <0.00039| 0.0119UB <0.00174 0.002 UB
MW-8 Background <0.00006| 0.0096 UB| 0.0033UB| 0.0389JQ <0.00072 <0.00082| 0.0012 UB 0.001 UB <0.0021 <0.00043| 0.0019UB| 0.0317 UB{0.0011 UBJL <0.00529 <0.00174 <0.00053
MW-RM Background <0.00006| 0.0114 UB <0.00206] 0.0134JQ <0.00072 <0.00082 <0.00109 <0.00051 <0.0021 <0.00043 <0.00116]0.0344 UBJL <0.00039| 0.0082JQ <0.00174 <0.00053
NPOP20E Source <0.00006 <0.00237 <0.00206| 0.0112JQ 0.0067 <0.00082 0.0604| 0.0692 JO[0.0519 UBJL 4.633] 0.0374UB| 0.0309 UB| 0.0522 JL <0.00529 <0.00174| 0.0107 UB
SPOP35 Source <0.00006 <0.00237 <0.00206 0.007 UB <0.00072 <0.00082| 0.0057JQ| 0.0016 UB| 0.008 UBJL 0.186| 0.0062 UB| 0.0337 UB|0.0047 UBJL <0.00529 <0.00174 <0.00053
JPOP41S Source <0.00006 <0.00237 <0.00206 0.008 UB 0.0395| 0.0045UB 0.365 0.0788 0.341 JL 2.84| 0.0086 UB 0.104 UB 0.321 JL <0.00529 <0.00174| 0.0155UB
MW-2 On-Site <0.00006] 0.0061UB| 0.0033UB| 0.0207JQ <0.00072 <0.00082 <0.00109| 0.0006 UB| 0.003 UBJL 0.275| 0.0048 UB| 0.0317 UB| 0.002 UBJL| 0.0106 UB <0.00174| 0.0017 UB
MW-2-2 On-Site <0.00006| 0.0057 UB| 0.00206 UB| 0.0221JQ <0.00072 <0.00082 <0.00109] 0.0006 UB| <0.0021 JL 0.294] 0.0052UB| 0.0327 UB| <0.00039 R| 0.0077 UB <0.00174 <0.00053
MW-3 On-Site <0.00006| 0.0024 UB <0.00206| 0.0281JQ <0.00072 <0.00082 <0.00109 <0.00051 <0.0021 <0.00043 <0.00116| 0.0337 UB| <0.00039 R <0.00529 <0.00174| 0.0066 UB
MW-4 On-Site <0.00006| 0.0207 UB| 0.0041UB| 0.0357JQ| 0.0008 UB <0.00082 <0.00109| 0.0011 UB|0.0027 UBJL 0.0324| 0.0022 UB| 0.0395 UB[0.0025 UBJL| 0.0075UB <0.00174| 0.0103 UB
MW-6 Downgradient <0.00006| 0.0056 UB <0.00206| 0.0148 JQ <0.00072 <0.00082 <0.00109 <0.00051| <0.0021JL| 0.0193UB 0.002UB| 0.0288 UB| 0.001 UBJL| 0.0081UB <0.00174| 0.0037 UB
MW-MD Downgradient <0.00006] 0.0041UB| 0.0064UB|[ 0.0116JQ <0.00072 <0.00082 <0.00109] 0.0013UB| <0.0021JL 0.654| 0.0048 UB| 0.0271 UB| <0.00039 R <0.00529 <0.00174 <0.00053
MW-MD-02 Downgradient <0.00006| 0.0074UB| 0.0102UB| 0.0132JQ <0.00072 <0.00082| 0.0014UB| 0.0017 UB| <0.0021JL 0.693| 0.0057 UB| 0.0395UB| <0.00039 R| 0.0099 UB <0.00174 <0.00053
Surface Water mg/I mg/I mg/I| mg/I mg/I mg/I mg/I mg/I mg/I mg/I mg/I| mg/I mg/I mg/I mg/I
RM-SW-BG R. Moquino Bkgd <0.00006] 0.0043 UB <0.00206] 0.0261JQ <0.00072 <0.00082 <0.00109 <0.00051| <0.0021JL <0.00043 <0.00116 0.035 UB| <0.00039 R[ 0.0151 UB <0.00174| 0.0023 UB
RP-SW-BG R. Paguate Bkgd <0.00006 <0.00237 <0.00206 0.0742 <0.00072 <0.00082 <0.00109 <0.00051| <0.0021JL 0.641 <0.00116| 0.0273UB| <0.00039 R| 0.0111 UB <0.00174| 0.0046 UB
RM-JM-SW R. Moquino upper <0.00006] 0.0041 UB <0.00206] 0.0228 JQ <0.00072 <0.00082 <0.00109 <0.00051|0.0025 UBJL| 0.0131 UB <0.00116| 0.0324 UB| <0.00039 R| 0.0175 UB <0.00174 <0.00053
RM-JM-SW-02 |R. Moquino upper <0.00006] 0.0062 JQ <0.00206] 0.0232JQ <0.00072 <0.00082 <0.00109 <0.00051|] <0.0021JL]| 0.0152JQf 0.0023JQ| 0.0278 UB| <0.00039 R{ 0.0154 UB <0.00174 <0.00053
RP-JM-SW R. Paguate upper <0.00006] 0.0048 UB <0.00206 0.0472 <0.00072 <0.00082 <0.00109 <0.00051| <0.0021 JL 0.0374] 0.0019UB| 0.0276 UB{0.0012 UBJL <0.00529 <0.00174| 0.0034 UB
RP-JM-SW-01 |R. Paguate lower <0.00006 <0.00237 <0.00206 0.037 JQ <0.00072 <0.00082 <0.00109 <0.00051| <0.0021JL 0.0348 <0.00116| 0.0341 UB| <0.00039 R| 0.0071 UB <0.00174| 0.0025 UB
RP-SW-01 R. Paguate S. boundary <0.00006] 0.0047 UB <0.00206] 0.0255JQ <0.00072 <0.00082 <0.00109] 0.0007 UB| <0.0021 JL 0.97] 0.0025UB| 0.0299 UB| <0.00039 R| 0.0082 UB <0.00174 <0.00053
PR-SW-01 Paguate Reservoir <0.00006| 0.0033UB| 0.0075UB 0.14 <0.00072 <0.00082 <0.00109] 0.0009 UB| <0.0021 JL 0.0424| 0.0032UB| 0.0302 UB| <0.00039 R 0.013UB <0.00174 <0.00053
Sediment mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
RM-SED-BG  |R. Moquino Bkgd <0.0563| <0.113JL 6.68 154 JH 0.916 UB <0.0282 8.4 7.78 4.58 JQ 226 14.6 JL 29.1 <0.141 0.662 UB 29.8 57
RP-SED-BG R. Paguate Bkgd <0.0532 <0.106 JL 4.53 97.7JH 0.586 UB <0.0266 9.12 9.34 1.72UB 358 9.17JL 28.3 <0.133 <0.213 29.9 38.7
RM-JM-SED  [R. Moquino upper <0.0474 23.3 JK 5.72 57 JH 0.558 UB <0.0237 9.1 5.26 2.35UB 173 9.18 JL 23.3 K <0.119 0.717 UB 22.4 36
RP-JM-SED R. Paguate S. boundary <0.0525| <0.105JL 5.73 72.9JH 0.729 UB <0.0263 11.7 5.63 3.15UB 166 11.1JL 23.6 <0.131 <0.21 24.3 52.3
RP-JM-SED-02 |R. Paguate S. boundary <0.0436| 0.529 UBJK 4.65 68 JH 0.393 UB 0.24JQ 7.88 5.22 3.06 UB 160 9.36JL| <0.109 JK <0.109 <0.174 19.8 34.2
RP-JM-SED-01 |R. Paguate upper <0.0468| <0.0937 JL 6.57 116 JH 0.615 UB <0.0234 9.33 6.29 1.9UB 490 10.6 JL 30 <0.117 <0.187 23.8 34.1
RP-SED-01 R. Paguate lower <0.0511| <0.102 JL 4.56 76.2 JH 0.574 UB <0.0255 8.09 4 3.32UB 150 7.54 JL 18.4 <0.128 0.747 UB 18.6 32.7
RP-SED-02 R. Paguate downgradient <0.0515| <0.103JL 4.52 157 JH 0.728 UB <0.0258 9.58 4.88 2.59 UB 258 8.95JL 19.9 UB <0.129 <0.206 22.2 38.8
RP-SED-03 R. Paguate downgradient <0.0419| <0.0838 JL 6.05 132 JH 1.14 UB <0.0209 16.1 7.17 3.22UB 231 14.7 JL 28.7 <0.105 <0.168 34.6 60.1
PR-SED-01 Paguate Reservoir <0.0632| 1.88 UBJL 7.82 187 JH 1.19UB 0.901 17.7 7.3 9.69 558 14.7 JL <0.158 <0.158 R <0.253 44.8 65

mg/l: milligrams per liter
mg/kg: milligrams per kilogram

<: analyte not detected above the associated reporting limit
bold and underlined values are significantly above background

UB - undetected due to blank contamination
J - the value is an estimated quantity

-

- Low bias
- High bias
- Unknown bias

0 X T

- the reported concentration is less than the sample quantitation limit
- quality control indicates the data are unusable for all purposes




APPENDIX A

DIGITAL PHOTOGRAPHS



Jackpile-Paguate Uranium Mine
ESI
Photo Summary
19 - 21 April 2011



19 April 2011, 1339 — E— MW-8 location. Putting tubing/pump out of
well and preparing for bailing.

'
19 April 2011, 15:39 — N - MW-1 location. 19 April 2011, 16:54 — S - MW-RM location. Bailing.



19 April 2011, 17:54 — SE - MW-MD location. Southern most
monitoring well.

20 April 2011, 12:24 — SE - MW-2 location. 20 April 2011, 13:12 — NE - MW-4 location.



L

20 April 2011, 15:47 — NNE - NPOP20E location. 20 April 2011, 16:28 — NW - JPOP41S location.



21 April 2011, 08:14 - S - Yellow groundwater in drinking bottle from
JPOPA41S collected 20 April 2011.
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21April 2011, 09:39 — E - JPOP41S groundwater sample. 21April 2011, 09:39 — NW - Morris Formation containing the native

uranium below the black strata graphic layer in the crushing area of
Jackpile.



21 April 2011, 10:00 -NW - 21 April 2011, 10:00 — NW - Close-up of th
crushing area of Jackpile. area of Jackpile.

RP-BG location.
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19 April 2011, 14:32— Sample location RM-BG looking downstream.

19 April 2011, 11:13—- Sample location RM-BG looking upstream.




19 April 2011, 14:58— RM-SED-BG. 19 April 2011, 15:43 - Sampling location RP-01 looking downstream.
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19 April 2011, 15:49 - Sampling location RP-01 looking upstream.

19 April 2011, 16:27 — Sample RP-SW-01. 20 April 2011, 09:32 —S - Facing downstream at RP-02.



20 April 2011, 09:34 - N — Facing upstream at RP-02.

20 April 2011, 10:18 - S - Facing downstream at RP-03. 20 April 2011, 10:18 — N - Facing upstream at RP-03.



20 April 2011, 10:25 —E — Overview of sample location RP-03.

20 April 2011, 10:57 — Wildlife at Reservoir — snake. 20 April 2011, 11:38 — Wildlife at Reservoir — frog.
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20 April 2011, 11:49 - Wildlife at Reservoir — another snake.
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20 April 2011, 14:04 — Overview of the Mesita Diversion. 20 April 2011, 14:04 — Overview of the Mesita Diversion.



20 April 2011, 15:50 — NW- Facing PR and PM confluence. 20 April 2011, 15:50 — Overview of RP-JM-01 sample location.
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20 April 2011, 16:12 — Rio Paguate flow out at mouth of conduit..




20 April 2011, 16:33 — RP-JM-SW and RP-JM- SED samples. 20 April 2011, 16:57 — E - START-3 measuring Rio Moquino flow.



20 April 2011, 16:58 — E - Facing downstream on Rio Moquino facing
confluence.

20 April 2011, 17:34 = RM-JM-SW (normal). 20 April 2011, 17:37 — RM-JM-SED (normal).



20 April 2011, 17:37 — RM-JM-SW-02 (duplicate). 20 April 2011, 17:40 — RM-JM-SW-02 (duplicate).

21 April 2011, 16:15 — Rio Paguate, upstream of Rio Paguate and Rio 21 April 2011, 16:15 — Rio Paguate, upstream of Rio Paguate and Rio
Mogquino confluence — an exposed eroded face > 999uR/hr Mogquino confluence — an exposed eroded face > 999uR/hr



21 April 2011, 16:27 — Rio Paguate, upstream of Rio Paguate and Rio
Mogquino confluence - material leaching from bank

21 April 2011, 16:28 — Rio Paguate, upstream of Rio Paguate and Rio Paguate
Mogquino confluence - material leaching from bank Mogquino confluence - showing efflorescent on bank
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21 April 2011, 16:31 — Rio Paguate, upstream of Rio Paguate and Rio 21 April 2011, 16:29 — Rio Paguate, upstream of Rio Paguate and Rio
Mogquino confluence - high emitting (<999 uR/hr) material on bank Mogquino confluence ->999 uR/hr deposit on boulder in channel
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“Outdoor writing products...
-..for outdoor writing people.”
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RECYCLABLE

“Rite in the Rain" - A unigue All-Waather Writing
paper created 1o shed water and enhance the
written Image. It is widely usad throughout the worid
for recording critical field data in all kinds of waathar,

Available in a variety of standard and custom printed
case-bound field books, looss fsal, spiral and stapled
notebooks, multi-copy sets and copier paper,

For best results, use a pencil or an all-weather pen.

a product of

J. L. DARLING CORPORATION
Tagoma, WA 88424-1017 LISA

www.RiteintheRain.com

Item No. 391
ISBN: 978-1-932149-22.7

©
Made in the USA
US PAT NO: 8,863,940
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RECYCLABLE

“Rite in tha Rain" - A unigue All-Weather Writing
paper created to shed water and enhance the
wiitten image. It is widely used throbghout the world
for recording eritical field data In all kinds of waather.

Available in a variety of standard and custom printed
case-bound field books, loose leat, spiral and stapled
notebooks, multi-copy sets and copler paper.

For best results, use a pancil or an al-weather pen.

a product of
J. L. DARLING CORPORATION
Tacoma, WA 98424-1017 USA
www.RiteintheRain.com

Item No. 391
ISBN: 978-1-832149-22-7

©
Made in the USA
US PAT NQ: 6,883,940
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QUALITY ASSURANCE SAMPLING PLAN
FOR
EXPANDED SITE INSPECTION

JACKPILE-PAGUATE URANIUM MINE
SR 279 LAGUNA PUEBLO
PAGUATE, CIBOLA COUNTY, NEW MEXICO
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1. INTRODUCTION

Weston Solutions, Inc. (WESTONg), the EPA Region 6 Superfund Technical Assessment and
Response Team (START-3) contractor, has been tasked by the U.S. Environmental Protection
Agency (EPA) Region 6 Prevention and Response Branch (PRB) under Contract No. EP-W-06-
042 and Technical Direction Document (TDD) No. TO-0019-10-11-1 (Appendix E) to perform
Expanded Site Investigation (ESI) activities at the Jackpile-Paguate Uranium Mine site located
on SR 279 Laguna Pueblo in Paguate, Cibola County, New Mexico. A Site Location Map is
provided as Figure 1-1. The Comprehensive Environmental Response, Compensation, and
Liability Information System (CERCLIS) database number assigned to the Jackpile-Paguate
Uranium Mine Site is NMNO000607033. START-3 has prepared this Quality Assurance
Sampling Plan (QASP) to describe the technical scope of work (SOW) to be completed as part of
the ESI.

1.1 PROJECT OBJECTIVES

START-3 is providing technical assistance to EPA Region 6 for the performance of an ESI at the
Jackpile-Paguate Uranium Mine site. The objective of the ESI is to identify potential threats that
hazardous substances attributable to the site may pose to human health and the environment.
START-3 will assess the existence and migration of hazardous substances and identify the
receptors, or targets, potentially exposed to the hazardous substances.

The ESI objective will be achieved by evaluating data obtained during the 2010 Site Inspection
(SI), along with new analytical data from surface water and groundwater samples collected at on-
site, downgradient, and background locations. Sediment samples in the surface water pathway
may also be collected during this ESI. The site-specific Contaminants of Concern (CoCs)
include isotopic uranium, total metals (including mercury), gross alpha, beta, and gamma, and
radium 226 + 228. The site-specific screening levels will be identified as three times the

maximum background sample concentrations.
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In addition, water samples will be analyzed for total dissolved solids and general cation/anion
chemistry. These data will be used to evaluate sample locations with a conceptual site model

that considers hydrologic and hydrochemical data.

The information collected by START-3 during the ESI will be used to evaluate the site using the
Hazard Ranking System (HRS) and to assist in determining whether the site is a potential
candidate for inclusion on the National Priorities List (NPL). The intent of the ESI is to provide
documentation necessary to either rank the site on the NPL or assign a “No Further Remedial
Action Planned” (NFRAP) status.

1.2 PROJECT TEAM

The Project Team will consist of START-3 personnel including Michelle Brown as the Project
Team Leader (PTL), a Field Safety Officer (FSO), a Data Manager, and additional START-3
Field Team Members to assist with sampling activities. The PTL will oversee collection of the
samples as necessary, record the activities at each sample location in the field logbook, and
verify sample documentation. Sample documentation and preparation is also the responsibility
of START-3. The PTL will be responsible for documenting the work performed and will serve
as START-3 liaison to EPA Region 6.

1.3 QASP FORMAT

This QASP has been organized in a format that is intended to facilitate and effectively meet the

objective of the removal assessment. The QASP is organized as follows:

= Section 1 — Introduction

= Section 2 - Site Background

= Section 3 — Sampling Approach and Procedures
= Section 4 — Analytical Methods

= Section 5 — Data Validation

= Section 6 — Quality Assurance

Tables are included at the end of each representative section. All figures are provided as
separate Portable Document Format (PDF) files. Appendices are attached with the following

information:
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2. SITE BACKGROUND

Information regarding the site location, description, and site history are included in the following

subsections.
2.1 SITE LOCATION AND DESCRIPTION

The Jackpile-Paguate Uranium Mine site consists of approximately 7,868 acres of uranium mine
leases within the Pueblo of Laguna, Paguate, Cibola County, New Mexico. The site is located 40
miles west of Albuquerque, New Mexico and contains 2,656 acres of disturbed land that consists
of three open pits and nine underground mines. The geographical center of the site is Latitude
35°8’16.74” North and Longitude 107°20°51.84” West. A Site Area Map derived from the ESRI
geographical information system (GIS) Microsoft Virtual Earth Roads, 2009 is included as
Figure 2-1.

The village of Paguate is located adjacent and west of the site with a population of approximately
474 according to the 2000 U.S. Census. The remaining surrounding area is mainly undeveloped,
with the perennial rivers Rio Moquino and Rio Paguate bisecting the site. The Rio Paguate
continues south of the former uranium mine continuing through the Paguate Reservoir, 4 miles

south of the site, into the Rio San Jose.
2.2 SITE HISTORY

The mine was operated by Anaconda Minerals Company, a division of the Atlantic Richfield
Company, from 1953 through 31 March 1982. The mine was closed because of a sustained fall in

the price and demand for uranium.

During its operation, open pit mining was conducted with large front-end loaders and haul
trucks. The overburden, consisting of topsoil, alluvium, shale, and sandstone, was blasted or
ripped, removed from the open pits, and placed in waste dumps. Underground mining was
conducted by driving adits, or declines, to the ore zone. The ore was removed by modified room
and pillar methods. Mine water was collected in sumps and pumped to ponds in the open pits.

Waste rock was placed in waste dumps. The ore was segregated and shipped by rail to the
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Anaconda mill, 40 miles west of the mine. Ore was also trucked out in open top trainers which
were supposed to be covered but most of the times were not. Therefore, ore was scattered along

old highway 279 from the numerous accidents on the hill called Questa.

During the 29 years of mining, approximately 400 million tons of earth was moved within the

mine area, and about 25 million tons of ore was removed.
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3. SAMPLING APPROACH AND PROCEDURES

The specific field investigation activities that will be conducted during site sampling are
presented in the following subsections. Samples collected as part of this ESI will be obtained in
accordance with EPA Contract Laboratory Program Guidance for Field Samplers, EPA540-R-
00-003, OSWER 9240.0-35 (Appendix A).

3.1 OVERVIEW OF MONITORING/SAMPLING ACTIVITIES

This ESI is being performed to evaluate the surface water and groundwater-to-surface water
exposure pathways at or near the Jackpile-Paguate Uranium Mine site. The primary CoCs at the
site are uranium, gross alpha, beta, and gamma (which includes thorium), radium 226+228, and
heavy metals. Subcontracted laboratories will be utilized for analysis of isotopic uranium; total

metals (including mercury); gross alpha, beta, and gamma; and radium 226+228.

In addition, water samples will be analyzed for total dissolved solids (TDS) and general
cation/anion chemistry. These data will be used to evaluate the samples in the context of the site

hydrologic model.

The EPA SAM and START-3 will collect 11 (including duplicates) surface water samples from
Rios Paguate and Moquino, and 14 (including duplicates) groundwater samples from existing
wells around the site. START-3 will also collect ten sediment samples from the surface water
pathways that include the Rio Moquino, Rio Paguate, Paguate Reservoir, and the Rio San Jose
(including background and Quality Assurance/Quality Control [QA/QC]). If necessary,
sampling of investigation-derived waste (IDW) will be performed to properly dispose of IDW.
START-3 will use EPA Scribe Environmental Sampling Data Management System (SCRIBE)

software to manage sample data.
3.1.1 Data Quality Objectives

The objectives of the sampling activities described in this QASP are to collect representative
surface water and groundwater samples to determine if there has been a release of site-related

hazardous substances and contaminants into the surface water and groundwater pathways. To
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accomplish this, the following data quality objectives (DQOs) have been established and are

included in Appendix B:

= Determine if there is a release of site-related contamination in the groundwater pathway.

= Determine if there is a release of site-related contamination in the surface water pathway.
= Provide water chemistry data to support hydrologic model.

The DQOs were developed using the seven-step process set out in the EPA Guidance for Quality
Assurance Project Plans: EPA QA/G-5. Table 3-1 summarizes the sample locations and the

rational for their collection.
3.1.2 Health and Safety Plan Implementation

The START-3 field activities will be conducted in accordance with the site-specific health and
safety plan (HASP). The FSO will be responsible for implementation of the HASP during all
field investigation activities. In accordance with the WESTON general health and safety
operating procedures, the field team will also drive the route to the hospital specified in the
HASP prior to initiating sampling activities. Radiation monitoring will be conducted at all

sample locations prior to and during sample collection using a MicroR meter.
3.1.3 Tribal Involvement

The EPA SAM will coordinate all assessment activities with the Pueblo of Laguna Environment
Department. Any issues will be directed to the EPA SAM. If the EPA SAM is not present, the
START-3 PTL, under the guidance of the START-3 Assessment/Inspection Manager, will
manage tribal involvement in the field as directed by the SAM. If a tribal involvement plan and
implementation program becomes necessary, START-3 will establish each if requested by the
EPA SAM. START-3 will work as directed by the EPA SAM to obtain access to all designated

sampling locations.
3.2 SAMPLING/MONITORING APPROACH

All samples will be collected in general accordance with the WESTON Standard Operating
Procedures (SOPs) 1002-01 for Surface Water Sample Collection, 1002-02 for Groundwater
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Monitoring Well Sample Collection, and 1002-04 for Sediment Sampling (Appendix C). The

specific sampling procedures are described below.

3.2.1 Groundwater Pathway Sampling

Fourteen groundwater samples (including two duplicates) will be collected from existing
monitoring wells. START-3 will measure depth to groundwater in each of the wells and then
follow the EPA Guidance for Low-Flow (Minimal Drawdown) Groundwater Sampling
Procedures (Appendix D) for sampling the wells, if appropriate. START-3 anticipates using
either a Smeal rig, QED pneumatic pump or peristaltic pump depending on the depth to
groundwater. Readings for temperature, pH, and conductivity will be collected every 5 minutes.
Once three consecutive readings stabilize for pH (+ 0.5 units), conductivity (+ 10% pmhos/cm),
and temperature (+ 1°C), or the water has purged for a maximum of 30 minutes, the samples will

be collected.

The exact number of samples and locations of the samples will be decided by the EPA SAM and

START-3 PTL. The proposed groundwater sample locations are presented in Figure 3-1.

The groundwater samples will be submitted to a National Environmental Laboratory

Accreditation Program (NELAP) certified laboratory, for the following analyses:

Isotopic Uranium (including isotopes 234, 235, and 238) by ASTM 3972-90M alpha
spectrometry.

= Total metals including mercury by SW846 Methods 6010B and 7470/7471.

= Gross alpha, beta, and gamma (which include thorium) radiation by EPA Method 9310.
= Radium 226 and 228 by EPA Method 903.1.
= Total Dissolved Solids (TDS) by EPA Method 160.1

= General Anion Chemistry by EPA Method 9056. The laboratory will also calculate total
alkalinity and carbonate and bicarbonate calculations.

Laboratory-specific analyte lists and reporting limits are included in Appendix D. Deviations
from the sample locations may occur at the EPA SAM’s direction, due to new observations made

prior to sampling, information obtained in the field that warrants an altered sampling point,
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difficulty in sample collection, or limited access. The EPA SAM will be notified, and
concurrence will be obtained should significant deviations from the planned sampling points be

proposed. Details regarding deviations of the QASP will be documented in the site logbook.
3.2.2 Surface Water Pathway Sampling

START-3 will collect 11 surface water, and 10 sediment samples (including two background and
one duplicate sample) as part of the ESI to document a release to the surface water pathway from
the site. The proposed surface water and/or sediment sample locations are presented in Figure 3-
1.

Surface water and sediment samples will be submitted to a NELAP certified laboratory to be

determined for the following analyses:

= |sotopic Uranium (including isotopes 234, 235, and 238) by ASTM 3972-90M alpha
spectrometry.

= Total metals including mercury by SW846 Methods 6010B and 7470/7471, respectively.

= Gross alpha, beta, and gamma (including thorium) radiation by EPA Method 9310.
= Radium 226 +228 by EPA Method 903.1.

In addition, surface water samples will be analyzed for the following:

= Total Dissolved Solids (TDS) by EPA Method 160.1

= General Anion Chemistry by EPA Method 9056. The laboratory will also calculate total
alkalinity and carbonate and bicarbonate calculations.

The laboratory-specific analyte list and reporting limits are included in Appendix D.

3.2.3 Investigation-Derived Wastes

Attempts will be made to eliminate or minimize generation of IDW during this investigation. All
non-dedicated equipment will be decontaminated according to WESTON SOP 1201.01. Non-
dedicated equipment will be rinsed with soap and water and attempts will be made to dispose of
decontamination fluids and purge waters on-site. The analytical data from collected samples will
be reviewed after completion of the field activities, and disposal options will be evaluated
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accordingly. It is anticipated that minimal amounts of IDW will be generated during this
activity.

3.2.4 Sampling and Sample Handling Procedures

Samples will be collected using equipment and procedures appropriate to the matrix, parameters,
and sampling objectives. All water samples collected will be field filtered using 0.45u filter
paper according to EPA Emergency Response Team (ERT) SOP #2007 (Appendix C). The
volume of the sample collected must be sufficient to perform the laboratory analysis requested.
Samples must be stored in the proper types of containers and preserved in a manner appropriate
to the analysis to be performed. A sample collection and analyses summary table is presented in

Section 4.

All clean, decontaminated sampling equipment and sample containers will be maintained in a
clean, segregated area. All samples will be collected with clean decontaminated equipment
following WESTON SOP 1201.01. All samples collected for laboratory analysis will be placed
directly into pre-cleaned, unused glass or plastic containers. Sampling personnel will change
gloves between each sample collection/handling. All samples will be assembled and catalogued
prior to shipping to the designated laboratory (following WESTON SOP 1101.1 and 1102.01).

3.2.5 Quality Assurance/Quality Control Samples

START-3 will collect field duplicate and Matrix Spike/Matrix Spike Duplicate (MS/MSD)
samples of groundwater, surface water, and solid-matrix samples, as well as prepare equipment
rinsate blank samples as needed during the assessment sampling activities. QA/QC samples will
be collected according to the following dictates:

= Blind field duplicate samples will be collected during sampling activities at locations
selected by the START-3 PTL. The data obtained from these samples will be used to
assist in the quality assurance of the sampling procedures and laboratory analytical data
by allowing an evaluation of reproducibility of results. Efforts will be made to collect
duplicate samples in locations where there is visual evidence of contamination or where
contamination is suspected. Blind field duplicate samples will be collected at the rate of
one duplicate for every 10 samples collected.

= Equipment rinsate blanks will be prepared by pouring laboratory-grade deionized water over
nondisposable sampling equipment after it has been decontaminated and collecting the rinse
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water in sample containers for analyses. These samples will be prepared to demonstrate that
the equipment decontamination procedures for the sampling equipment were performed
effectively. The equipment rinsate blanks will be prepared each day that non-disposable
sampling equipment is used.

=  Temperature blanks will be prepared in the field and will consist of one 40-milliliter glass
sample container with Teflon-lined septum cap. The temperature blank will be packaged
along with the field samples in the shipping cooler and will represent the temperature of the
incoming cooler upon receipt at the laboratory. Use of these samples within a shipping
container enables the laboratory to assess the temperature of the shipment without disturbing
any of the field samples.

= MS/MSD samples will be collected during sampling activities at locations selected by the
START-3 PTL. The data obtained from these samples will be used to assist in the quality
assurance of the sampling procedures and laboratory analytical data by allowing an
evaluation of reproducibility of results. Efforts will be made to collect MS/MSD samples
in locations where there is no visual evidence of contamination or where contamination is
not suspected. MS/MSD samples will be collected at the rate of one MS/MSD sample
per matrix for every 20 samples collected.

3.3 SAMPLE MANAGEMENT

Specific nomenclature that will be used by START-3 will provide a consistent means of
facilitating the sampling and overall data management for the project (WESTON SOP 0110.05).
The START-3 Assessment/Inspection Manager must approve any deviations from the sample

nomenclature proposed below.

As stated in WESTON SOP 0110.05, sample nomenclature will follow a general format
regardless of the type or location of the sample collected. The general nomenclature consists of
the following components:

Geographic location (e.g., location within a surface water body or monitoring well).
Collection type (composite, grab, etc.).

QA/QC type (normal, duplicate, etc.).

= Sequence - An additional parameter used to further differentiate samples.

Sample data management will be completed utilizing SCRIBE including Chain-of-Custody

(COC) and sample documentation needs.
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3.4 DECONTAMINATION

The nondisposable sampling equipment (hand trowels, stainless steel bowls, etc.) used during the
sample collection process will be thoroughly decontaminated before initial use, between use, and
at the end of the field investigation. Equipment decontamination will be completed in the
following steps:

= Water spray or brush, if needed, to remove soil/sediment from the equipment.

= Nonphosphate detergent and potable water wash to clean the equipment.

= Final potable water rinse.

= Air-dried equipment.
Personnel decontamination procedures are described in the site-specific HASP.  All
decontamination activities will be conducted at a temporary decontamination pad that will be

constructed in an area to be determined by the PTL prior to the beginning of field activities.

Excess soil and fluids generated as a result of equipment decontamination will be placed in a
drum and staged in an area to be determined by the PTL. The drum will be labelled on the side

with the name of the site, the contents, sampling location, and date.
3.5 SAMPLE PRESERVATION, CONTAINERS, AND HOLD TIMES

Once collected, samples will be stored in coolers on-site until shipped for laboratory analysis.
Samples designated for alpha spectrometry analysis do not require maintenance of a specific
temperature range and do not have a holding time limit. Chain-of-custody forms will be
completed for each sample shipment and sent with the samples to the designated laboratory by

overnight carrier.

START-3 will receive analytical results based on discussions with the EPA SAM. This
turnaround time (TAT) is initiated when the samples are received by the laboratory and
continues until the analytical results are made available to START-3 either verbally or by
providing facsimile or email copies of the results for review. Samples that have been analyzed

will be disposed by the designated laboratory in accordance with the laboratory SOPs.
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Table 3-1

Sample Locations and Sampling Rationale
Jackpile-Paguate Uranium Mine
Paguate, Cibola County, New Mexico

Sample
Name

Sample Matrix

Sample Location
(refer to Figure 3-1)

Rationale

RM-SW-BG-(date)
RM-SED-BG-(date)

Surface water
Sediment

Rio Moquino upstream of Jackpile
Mine

Previous sample location.
Collected to establish background concentration on Rio
Maoquino.

RP-SW-BG-(date)
RP-SED-BG-(date)

Surface water
Sediment

Rio Paguate upstream of Jackpile
Mine

Previous sample location.
Collected to establish background concentration on Rio
Maoquino.

RM-JM-SW-(date)
RM-JM-SED-(date)

Surface water
Sediment

Rio Moquino within the mine
boundaries, upstream of its
confluence with Rio Paguate

Previous sample location.

This sample location established an observed release
during 2010 S| sampling. Collected to establish
migration of contaminants from mine to surface water

RP-JM-SW-(date)
RP-JM-SED-(date)

Surface water
Sediment

Rio Paguate within the mine
boundaries, upstream of its
confluence with Rio Moquino

Previous sample location.

This sample location established an observed release
during 2010 SI sampling.

Collected to establish migration of contaminants from
mine to surface water

RP-JM-SW-01-(date)

RP-JM-SED-01

Surface water
Sediment

Rio Raguate after the confluence of
it with Rio Moquino and within
mine boundaries.

Previous sample location.

This sample location established an observed release
during 2010 S| sampling.

Collected to establish migration of contaminants from
mine to surface water

RP-SW-01-(date)
RP-SED-01-(date)

Surface water
Sediment

Rio Paguate on the southern end of
the mine boundary

Previous sample location.

This sample location established an observed release
during 2010 SI sampling.

Collected to establish migration of contaminants from
mine to surface water

RP-SW-01-(date)
RP-SED-01-(date)

Surface water
Sediment

Rio Paguate on the southern end of
the mine boundary

Previous sample location.

This sample location established an observed release
during 2010 SI sampling.

Collected to establish migration of contaminants from
mine to surface water

RP-SW-02-(date)
RP-SED-02-(date)

Surface water
Sediment

Rio Paguate downstream of
Jackpile Mine.

Previous sample location.

This sample location established an observed release
during 2010 SI sampling.

Collected to establish migration of contaminants from
mine to surface water

RP-SW-02-(date)
RP-SED-02-(date)

Surface water
Sediment

Rio Paguate downstream of
Jackpile Mine.

Previous sample location.

This sample location established an observed release
during 2010 S| sampling.

Collected to establish migration of contaminants from
mine to surface water

PR-SW-01-(date)

Surface water

Paguate Reservoir (aka Mesita
Reservoir) downstream of Jackpile

Previous sample location.
This sample location established an observed release
during 2010 SI sampling.

PR-SED-01-(date) Sediment Mine. Collected to establish migration of contaminants from
mine to surface water
Irrigation canal off the Mesita
Reservoir (aka Paguate Reservoir) This sample location is being collected per request from
MR-SW-(date) Surface water downstream of Jackpile Mine. amp - 9 perreq
- M the Village of Mesita
(not on figure — to be determined in
field)
Monitoring well located off Rio . .
- - - Collected to establish background concentration
MW-RM-(date) Groundwater m?r?eumo, upgradient of Jackpile upgradient and north of Jackpile Mine.
Monitoring well located upgradient . .
: Collected to establish background concentration
MW-1-(date) Groundwater i;l?:];o the northwest of Jackpile upgradient of Jackpile Mine.
MW-8-(date) Groundwater Monitoring well located upgradient | Collected to establish background concentration

and to the west of Jackpile Mine.

upgradient of Jackpile Mine.
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Sample - Sample Location .
N Sample Matrix (refer to Figure 3-1) Rationale
Monitoring well located upgradient | Collected to establish background concentration
MW-7-(date) Groundwater and to the west of Jackpile Mine. upgradient of Jackpile Mine.
. s Collected to determine whether CoCs identified during
SPOP35-(date) Groundwater g/loc;rt\;]t%r;ngz;/t\/eell:l,iltocated within the 2010 SI sampling event are significantly elevated in
9 groundwater with respect to background concentrations
Monitoring well located within Collected to deterr_nine whether CoCs identified during
Well#4-(date) Groundwater . . . the 2010 SI sampling event are significantly elevated in
Jackpile Mine along Rio Paguate - )
groundwater with respect to background concentrations
Monitoring well located within Collected to determine whether CoCs identified during
MW-3-(date) Groundwater - . . the 2010 SI sampling event are significantly elevated in
Jackpile Mine along Rio Paguate - A
groundwater with respect to background concentrations
Monitoring well located within Collected to determine whether CoCs identified during
NPOP20E-(date) Groundwater North Paguate Pit the 2010 SI sampling event are significantly elevated in
groundwater with respect to background concentrations
Monitoring well located within Collected to determine whether CoCs identified during
JPOP41N-(date) Groundwater Jackpile Pit the 2010 SI sampling event are significantly elevated in
groundwater with respect to background concentrations
Monitoring well located just south Collected to determine whether CoCs identified during
MW-2-(date) Groundwater . - the 2010 SI sampling event are significantly elevated in
and downgradient of mine - A
groundwater with respect to background concentrations
Monitoring well located south and Collected to determine whether CoCs identified during
MW-6-(date) Groundwater downgradient of mine the 2010 SI sampling event are significantly elevated in
groundwater with respect to background concentrations
Monitoring well located Collected to determine whether CoCs identified during
MW-MD-(date) Groundwater downgradient of mine and west of the 2010 SI sampling event are significantly elevated in

Mesita Dam

groundwater with respect to background concentrations

THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

JACKPILE-PAGUATE QASP.DOC

3-9

TDD NO. TO-0019-10-11-01
CERCLIS ID NO. NMN000607033




Weston Solutions, Inc. — Quality Assurance Sampling Plan, Jackpile-Paguate Uranium Mine, Paguate, Cibola County, NM

4. ANALYTICAL METHODS

START-3 will collect samples for both radiological and chemical analysis. Tables 4-1 and 4-2
summarize the samples that will be collected, including the volumes, container types, and

associated analytical methods.
4.1 RADIOLOGICAL ANALYSIS

Samples collected by START-3 during the ESI will be analyzed by a NELAP certified
laboratory. Surface water, sediment, and groundwater samples will be submitted for the

following analyses:

= [Isotopic Uranium (including isotopes 234, 235, and 238) by ASTM 3972-90M alpha
spectrometry (groundwater only).

= Gross alpha, beta, and gamma radiation by EPA Method 9310.

= Radium 226 + 228 by EPA Method 903.1.

4.2 CHEMICAL ANALYSIS

Samples collected by START-3 during the ESI will be analyzed by NELAP certified laboratory.
Surface water, sediment, and groundwater samples will be submitted for the following analyses:

Total Metals by SW-846 Method 6010B
= Mercury by SW-846 Method 7470/7471.

In addition, surface water and groundwater will be submitted for the following analyses:

= Total Dissolved Solids (TDS) by EPA Method 160.1
=  General Anion Chemistry by EPA Method 9056.
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Table 4-1
Requirements for Containers, Preservation Techniques,
Sample Volumes, and Holding Times
Jackpile-Paguate Uranium Mine
Paguate, Cibola County, New Mexico

Minimum
Name Al Container Preservation SEmpk 'V'ax'm“T“ Holding
Methods Volume or Time
Weight
TAL Metals and SW846 60108 and Polyethylene | iNO, to pH<2 500 mL, 28 days for mercury
Mercury SW846 7470/7471 (water), (water), 4°C 80z 180 days all other metals
Glass (solid)
; Polyethylene
General Chemistry
(anions) SW846 9056 (water) NA 500 mL, 28 days
golt%'l Dissolved SW846 160.1 Polyethylene | NA 500 mL 7 days
olids (water)
Polyethylene .
. - . Alpha Spec ASTM HNO; to pH< 2 1 liter,
Uranium (isotopic) 39?2-90?\/| (water), (watear) ,\? A (soil) 8 0z 6 months
Glass (solid) '
Polyethylene .
Comain | wesono | e | ENORRE2 | L,
g Glass (solid) '
Polyethylene .
Radium 226+228 SW-846 903/9315 (water), HNO; to pH< 2 1 liter, NA
. (water), NA (soil) 80z
Glass (solid)
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Table 4-2

Field and Laboratory QA/QC and Analysis Summary
Jackpile-Paguate Uranium Mine
Paguate, Cibola County, New Mexico

Sample
Type

Sample Collection
Method

No. of
Samples

Rationale

EPA Analytical Method

Groundwater

SOP 1002.2

Extent of contamination

SW846 60108
SW846 7470/7471
SW846 7199
ASTM 3972-90M
SW846 9310
SW846 903
SW-846 160.1

Groundwater

SOP 1002.2

Background

SW846 6010B
SW846 7470/7471
SW846 7199
ASTM 3972-90M
SW846 9310
SW846 903
SW-846 160.1

Duplicate
Groundwater
(10%)

SOP 1002.2

QAIQC

SW846 6010B
SW846 7470/7471
SW846 7199
ASTM 3972-90M
SW846 9310
SW846 903
SW-846 160.1

Surface Water
(water)

SOP 1002.1

Extent of contamination

SW846 60108
SW846 7470/7471
SW846 7199
SW846 9310
SW846 903
SW-846 160.1

Surface Water
(water)

SOP 1002.1

Village of Mesita request

SW846 6010B
SW846 7470/7471
SW846 7199
SW846 9310
SW846 903
SW-846 160.1

Surface Water
(water)

SOP 1002.1

Background

SW846 6010B
SW846 7470/7471
SW846 7199
SW846 9310
SW846 903
SW-846 160.1

Duplicate Surface
Water
(10%)

SOP 1002.1

QAIQC

SW846 6010B
SW846 7470/7471
SW846 7199
SW846 9310
SW846 903
SW-846 160.1

Surface Water
(sediment)

SOP 1002.4

Extent of contamination

SW846 6010B
SW846 7470/7471
SW846 9310
SW846 903

Surface Water
(sediment)

SOP 1002.4

Background

SW846 9310
SW846 903

Duplicate
Sediment
(10%)

SOP 1002.4

QAIQC

SW846 6010B
SW846 7470/7471
SW846 9310
SW846 903

Rinsate Blanks®

N/A

QA/QC

SW846 60108
SW846 7470/7471
SW846 9310
SW846 903
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Table 4-2 (Continued)

Field and Laboratory QA/QC and Analysis Summary
Jackpile-Paguate Uranium Mine

Paguate, Cibola County, New Mexico

Sample Sample Collection No. of . .

Rational EPA Analytical Meth
Type Method Samples ationale el e
Temperature Vial temperature measured upon
Blanks? NIA 5 QA/QC arrival at laboratory
Note:

'Rinsate blanks: samples will be collected at the rate of 1 per day per nondisposable sampling equipment.
*Temperature blanks: samples will be collected at a rate of 1 per cooler.
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5. DATAVALIDATION

START-3 will validate the radioanalytical data by having each data set reviewed by a
professional health physicist. A summary of the data validation and findings will be presented in
Summary Reports as part of the final report. START-3 will evaluate the following to verify that

the radioanalytical data are within acceptable QA/QC tolerances:

= The completeness of the Laboratory Reports, verifying that all required components of
the report are present and that the samples indicated on the accompanying
chain-of-custody are addressed in the report.

= The results of laboratory blank analyses.
= The results of laboratory control sample (LCS) analyses.

= Compound identification and quantification accuracy relative to expected isotopic ratios
for uranium and its decay products.

= Laboratory precision, through review of the results for blind field duplicates.

The inorganic analytical data generated by the designated laboratory will be validated using
EPA-approved data validation procedures in accordance with the EPA CLP National Functional
Guidelines for Inorganic Data Review (October 2004). A summary of the data validation
findings will be presented in Data Validation Summary Reports as part of the final report. The
following will be evaluated to verify that the analytical data is within acceptable QA/QC

tolerances:

= The completeness of the Laboratory Reports, verifying that all required components of
the report are present and that the samples indicated on the accompanying chain-of-
custody are addressed in the report.

= The calibration and tuning records for the laboratory instruments used for the sample
analyses.

= The results of internal standards analyses.

= The results of laboratory blank analyses.

= The results of LCS analyses.

= The results of MS/MSD analyses.

= Compound identification and quantification accuracy.

= Laboratory precision, by reviewing the results for blind field duplicates.
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Variances from the QA/QC objectives will be addressed as part of the Data Validation Summary
Reports.
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6. QUALITY ASSURANCE

Quality assurance will be conducted in accordance with the WESTON Corporate Quality
Management Manual, dated March 2004; the WESTON START-3 Quality Management Plan,
dated August 2007; and EPA Quality Assurance/Quality Control Guidance for Removal
Activities, dated April 1990. Following receipt of the TDD from EPA, a Quality Control (QC)
officer is assigned and monitors work conducted throughout the entire project including
reviewing interim report deliverables and field audits. The START-3 PTL will be responsible
for QA/QC of the field investigation activities. The designated laboratory utilized during the
investigation will be responsible for QA/QC related to the analytical work. START-3 will also
collect samples to verify that laboratory QA/QC is consistent with the required standards and to

validate the laboratory data received.
6.1 SAMPLE CUSTODY PROCEDURES

Because of the evidentiary nature of sample collection, the possession of samples must be
traceable from the time the samples are collected until they are introduced as evidence in legal
proceedings. After sample collection and identification, samples will be maintained under chain-
of-custody (COC) procedures. If the sample collected is to be split (laboratory QC), the sample
will be allocated into similar sample containers. Sample labels completed with the same
information as that on the original sample container will be attached to each of the split samples.
All personnel required to package and ship coolers containing potentially hazardous material will

be trained accordingly.

START-3 personnel will prepare and complete chain-of-custody forms using the Scribe
Environmental Sampling Data Management System (SCRIBE) for all samples sent to a
START-3 designated off-site laboratory. The chain-of-custody procedures are documented and
will be made available to all personnel involved with the sampling. A typical chain-of-custody
record will be completed each time a sample or group of samples is prepared for shipment to the
laboratory. The record will repeat the information on each sample label and will serve as
documentation of handling during shipment. A copy of this record will remain with the shipped

samples at all times, and another copy will be retained by the member of the sampling team who
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originally relinquished the samples. At the completion of the project, the data manager will
export the SCRIBE chain-of-custody documentation to the Analytical Service Tracking System
(ANSETS) database.

Samples relinquished to the participating laboratories will be subject to the following procedures

for transfer of custody and shipment:

= Samples will be accompanied by the COC record. When transferring possession of
samples, the individuals relinquishing and receiving the samples will sign, date, and
note the time of the sample transfer on the record. This custody records document
transfer of sample custody from the sampler to another person or to the laboratory.

= Samples will be properly packed for shipment and dispatched to the appropriate
laboratory for analysis with separate, signed custody records enclosed in each sample
box or cooler. Sample shipping containers will be custody-sealed for shipment to the
laboratory. The preferred procedure includes use of a custody seal wrapped across
filament tape that is wrapped around the package at least twice. The custody seal will
then be folded over and stuck to seal to ensure that the only access to the package is
by cutting the filament tape or breaking the seal to unwrap the tape.

= |If sent by common carrier, a bill of lading or airbill will be used. Bill of lading and
airbill receipts will be retained in the project file as part of the permanent
documentation of sample shipping and transfer.

SOPs 1101.01 and 1102.01 describe these procedures in more detail.
6.2 PROJECT DOCUMENTATION

All documents will be completed legibly in ink and by entry into field logbooks and SCRIBE.
Response Manager will be used after direction of the EPA SAM.

6.2.1 Field Documentation
The following field documentation will be maintained as described below.

Field Logbook

The field logbook is a descriptive notebook detailing site activities and observations so that an
accurate, factual account of field procedures may be reconstructed. All entries will be signed by

the individuals making them. Entries should include, at a minimum, the following:
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= Site name and project number.

= Names of personnel on-site.

= Dates and times of all entries.

= Description of all site activities, including site entry and exit times.
= Noteworthy events and discussions.

= Weather conditions.

= Site observations.

= ldentification and description of samples and locations.

= Subcontractor information and names of on-site personnel.

= Dates and times of sample collections and chain-of-custody information.
= Records of photographs.

= Site sketches.

= Calibration results.

Sample Labels

Sample labels will be securely affixed to the sample container. The labels will clearly identify
the particular sample and include the following information:

= Site name and project number.

= Date and time the sample was collected.
= Sample preservation method.

= Analysis requested.

= Sampling location.

Chain-of-Custody Record

A chain-of-custody will be maintained from the time of sample collection until final deposition.
Every transfer of custody will be noted and signed for, and a copy of the record will be kept by

each individual who has signed it.

Custody Seal

Custody seals demonstrate that a sample container has not been tampered with or opened. The
individual who has custody of the samples will sign and date the seal and affix it to the container

in such a manner that it cannot be opened without breaking the seal.

Photographic Documentation

START-3 will take photographs to document site conditions and activities as site work

progresses. Initial conditions should be well documented by photographing features that define
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the site-related contamination or special working conditions. Representative photographs should
be taken of each type of site activity. The photographs should show typical operations and
operating conditions as well as special situations and conditions that may arise during site
activities. Site final conditions should also be documented as a record of how the site appeared

at completion of the work.

All photographs should be taken with either a film camera or digital camera capable of recording
the date on the image. Each photograph will be recorded in the logbook with the location of the
photographer, direction the photograph was taken, the subject of the photograph, and its
significance (i.e., why the picture was taken).

6.2.2 Report Preparation

At the completion of the project, START-3 will review and validate all laboratory data and
prepare a draft report of field activities and analytical results for EPA SAM review. Draft
deliverable documents will be uploaded to the EPA TeamLink website for EPA SAM review and

comment.
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Foreword

The intent of the Contract Laboratory Program (CLP) Guidance for Field Samplers is to replace the CLP Samplers Guide.
This guidance document is designed to provide users with general information regarding environmental sample collection
for the United States Environmental Protection Agency’s (USEPA) Contract Laboratory Program (CLP). This document
provides minimum CLP requirements, an explanation of the general sampling process sequence of events, and any related
information. The appendices contain useful reference information and checklists to aid in planning and documenting
sampling activities.

CLP users also are encouraged to review the Introduction to the Contract Laboratory Program document that contains a
general overview of the CLP, how it works, and how to access the program. The CLP requires samplers to use the
functionality provided by the Field Operations Records Management System (FORMS) II Lite™ software, which is the
preferred means of creating CLP sample documentation. For guidance in using the software to record and submit sampling
data, users should reference the FORMS II Lite User’s Guide.

Both the Introduction to the Contract Laboratory Program and the Contract Laboratory Program Guidance for Field
Samplers can be downloaded from the CLP Web site at the following address:

http://www.epa.gov/superfund/programs/clp/quidance.htm

The FORMS 1I Lite User’s Guide can be downloaded from the CLP Web site at the following address:
http://dyncsdao1.fedcsc.com/itg/forms2lite/doc.html

For more information regarding the CLP or this guide, please contact Elizabeth Holman via email at
Holman.Elizabeth@epa.gov or via telephone at (703) 603-8761.

Key Information

Text in blue and underlined indicates an external
link to information outside of this document.

The images below are located throughout the
document to draw attention to important
information and each are labeled accordingly:
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Chapter 1 — Introduction to this Guide

1.0
1.1

1.2

INTRODUCTION
About this Guide

This document describes the important organizational roles and responsibilities for those who plan and conduct
environmental sample collection projects for analysis through the Superfund’s Contract Laboratory Program
(CLP). This chapter introduces the structure and purpose of this document. Chapter 2, Pre-field Activities,
addresses pre-field planning activities that the sampling team could complete prior to the actual sampling event.
Chapter 3, In-field Activities, addresses those activities that need to be completed during the sampling event.

Appendix A describes the functions within a sampling project which are taken from the Quality Assurance Project
Plan requirements. Appendix B and Appendix C contain the sample collection guidelines for Volatile Organic
Analytes (VOAs) in soil and in water. Appendix D recommends sampling techniques. Appendix E contains
checklists to help the sampler ensure that all necessary steps are completed.

F‘m A project and site-specific Quality Assurance Project Plan (QAPP) providing Regional guidance will
override guidance given within this document.

Overview of the CLP

The CLP is a national program of commercial laboratories under contract to support the USEPA’s nationwide
effort to clean up designated hazardous waste sites by supporting its Superfund program. The Superfund program
was originally established under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980 and presently exists under the Superfund Amendments and Reauthorization Act (SARA) of
1986.

The CLP uses state-of-the-art technology to provide users with analytical services. The program provides data of
known and documented quality to support USEPA enforcement activities or other user needs. To achieve this
goal, the CLP has established strict Quality Control (QC) procedures and detailed documentation requirements.
Current CLP users include the USEPA Regions, States and Tribal governments, and other Federal agencies. CLP
users also are encouraged to review the Introduction to the Contract Laboratory Program document that contains
a general overview of the CLP, how it works, and how to access the program.

1.2.1 Key Players Within the CLP

In coordinating Superfund sampling efforts, the Analytical Services Branch (ASB) is supported by the
Sample Management Office (SMO) contractor, the Regional CLP Project Officers (CLP POs), the
Regional Sample Control Center Coordinators (RSCCs), and the Regional Site Managers (RSMs),
including Site Assessment Managers (SAMs), On-scene/On-site Coordinators (OSCs), and Remedial
Project Managers (RPMs). Samplers may work directly with the RSCC and/or RSM (or equivalent),
and/or an OSC from the Field Support Section during a sampling event. See Table 1-1 for a brief
description of the functions performed by key participants (functions may vary by Region).
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Chapter 1 — Introduction to this Guide

Table 1-1. Participantsin the CLP Sampling Process

Participants

Responsibilities

Analytical ServicesBranch

USEPA ASB directs the CLP from within the Office of Superfund Remediation and Technology
Innovation (OSRTI) in the Office of Solid Waste and Emergency Response (OSWER). ASB
responsibilities include:

e  Development of the Statements of Work (SOWs) that define required analytical methods
(including QC, detection/quantitation limits, and holding times) for the analytical services
procured under the CLP;

e Development and implementation of policies and budgets for Superfund analytical
operations;

¢  Development of information management policies and products for analytical data;
e  Management of SMO and Quality Assurance Technical Support (QATS) contracts;
e  National administration, evaluation, and management of the CLP; and

e  Direction of CLP Quality Assurance (QA) activities in coordination with overall OSWER
QA activities.

To obtain the most current ASB contact list, refer to the following Web site:
http://www.epa.gov/superfund/programs/clp/contacts.htm#ASB

CL P Sample Management Office

The contractor-operated SMO provides necessary management, operations, and administrative
support to the CLP. SMO receives Regional analytical requests, coordinates and schedules
sample analyses, and tracks sample shipments. SMO also receives and checks data for
completeness and compliance, processes laboratory invoices, and maintains a repository of
sampling records and program data.

CLP Contract Laboratories

The contractor-operated laboratories within CLP provide necessary analytical services for the
isolation, detection, and quantitation of the CLP's target compounds and analytes.

Regional CLP Project Officer

The CLP PO monitors the technical performance of the contract laboratories in each Region. The
CLP PO works closely with ASB Program Managers (PMs) to identify and resolve laboratory
technical issues, and leads laboratory on-site evaluations. To obtain the most current CLP PO
contact list, refer to the following Web site:

http://www.epa.gov/superfund/programs/clp/polist.htm

Regional Sample Control Center
Coordinator

In most Regions, the RSCC coordinates sampling efforts and serves as the central point-of-contact
for sampling questions and problems. The RSCC works with SMO to schedule sample shipments
to laboratories. In addition, the RSCC’s activities may include: informing SMO of sample
shipment, cancellations, special instructions, and sampling issues. To obtain the most current
RSCC contact list, refer to the following Web site:

http://www.epa.gov/superfund/programs/clp/rscclist.htm

Regional Site Manager

The RSM Coordinates the development of acceptance or performance criteria and oversees
project-specific contractors, state officials, or private parties conducting site sampling efforts.
The RSM could be the SAM, the OSC, or the Remedial Project Manager (RPM).

Field Support Section

The Field Support Section consists of personnel such as the OSC, SAM, and RPM. In most
Regions, the Field Support Section develops Standard Operating Procedures (SOPs) for field
sampling and related procedures, and assists sampling teams in following those SOPs. The
sampling team determines what type(s) of CLP services will be required for a particular sampling
event. The Field Support Section reviews Sampling Analysis Plans (SAPs) prepared by sampling
teams and oversees sampling teams in the field. The Field Support Section may also prepare their
own SAPs, perform sampling activities in the field, and analyze and report the results of their
sampling events to the RSM.
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1.3 Overview of the Sampling Process

Once USEPA has determined that physical, chemical, and/or
biological testing of a site is necessary, samples of material from the
site area must be collected. The type of material that must be
collected and the analytical method to be used depends upon the
physical location of the site, detection level(s), site history (previous ¥ Procedures must be consistent.

At—a-Glance:
Overview of the Sampling Process

sampling), and known or unknown conditions and contaminants. =~ v Analytical data must be accurate and
The sampling process includes carefully planned and consistently defensible.

applied procedures that produce accurate and legally defensible data. =~ v  Procedures must meet minimum
The sampling team should consider the procedures and plans requirements.

presented in this guide as minimum sampling process guidelines to
maintain sample integrity and identity. Samples should be collected according to the approved project and site-
specific QAPP and SAP. This document does not define specific sampling procedures because specific sampling
protocols depend on individual site conditions, Regional requirements, and acceptance and performance criteria.
Since Regions may have their own specific requirements for individual sampling programs, they are responsible
for generating Region-specific sampling SOPs.

1.3.1 Procedures Must be Consistent

The purpose of sampling is to collect representative portions from a suspected contaminated site. Sample
collection is critical to determining the presence, type, concentration, and extent of environmental
contamination by hazardous substances, thus it is a crucial part of every sampling and environmental
testing effort. Sampling procedures must be consistently written and followed to mitigate risk of error
and the expense of re-sampling.

Failure to follow proper sampling and shipping procedures could result in samples that are contaminated,
broken, mislabeled, lost during shipping, or unusable because of a missed holding time. If procedures are
inconsistently or improperly followed, any resultant analytical data may be inaccurate and may not be
defensible in a court of law.

=
If re-sampling is needed due to improper sampling, the sampling team may incur the cost.

1.3.2 Analytical Data Must be Accurate and Defensible

The data gathered during sampling activities helps to accurately characterize contaminated waste sites so
that the impact on human health and the environment can be properly evaluated. Acquiring accurate and
defensible data that will be accepted in a court of law is the CLP’s primary objective; therefore, the
sampler must collect samples according to strict sampling procedures, plans, and guidelines. USEPA and
many other Federal agencies use data resulting from analytical testing of soil/sediment/aqueous samples
to:

Determine if a site is contaminated with organic and/or inorganic compounds;
Identify pollution sources and Potentially Responsible Parties (PRPs);
Validate remedial design methodologies;

Assess response and remedial priorities;

Assess risk to human health and the environment;

Determine appropriate cleanup actions; and

Determine cleanup achievements.
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1.4

1.3.3 Sampling Procedures and Guidelines Must Meet Minimum Requirements

It is imperative that samplers be aware of the minimum CLP and Regional requirements that directly
impact and define how a sampling event will take place. It is important to note that the procedures and

guidelines set forth in this document are considered minimum CLP requirements.

Samplers should

reference the following sections within this document that specifically address important requirements

that must be met for a successful sampling event:

Section 1.4.1 CLP Documentation Requirements;

and Laboratory Contact Information;

Section 2.8 Provide Shipment Notification;
Section 3.1 Collect Samples; and
Section 3.2 Complete Documentation.

Section 2.4.1 Request Scheduling of Analysis, SMO-assigned Case Numbers, CLP Sample Numbers,

Section 2.7 Comply with Transportation and Shipping Requirements;

Overview of Sampling Documentation Requirements

The sampler must properly document samples collected for
analysis in order to uniquely identify each sample and ensure
adequate chain-of-custody procedures. When collecting
samples, the sampler should always keep in mind that any
samples collected may be used in future litigation. This is
especially important when samples are from privately owned
property. If sampling on privately owned property, samplers
should also provide the property owner with a receipt for
samples collected and removed from that owner’s property.
Samplers may also be required by a Region to use a sample
label, sample tag, or field operations records documenting
information such as daily activities, equipment and materials
used, personnel involved, site security, etc. These types of
documentation help ensure proper sample identification and
provide additional chain-of-custody records.

The documentation required by a Region for a sampling event is
outlined in project plans such as the QAPP, SAP, and Field
Sampling Plan (FSP).

At—a-Glance:
Overview of the Sampling Document
Requirements

v" Must use FORMS II Lite to create sample
documentation. Analytical data must be
accurate and defensible.

v" CLP documentation requirements:
- CLP Sample Number
- SMO-assigned Case Number

- Traffic Report/Chain of Custody
(TR/COC) Record

- Sample Labels

- Sample Tags

- Custody Seals

- Field Operation Records

Under no circumstances should the site name appear on any documentation that is sent to the laboratory
(for the CLP).

1.4.1 CLP Documentation Requirements

Samplers must:

1) Record the CLP Sample Number on each sample bottle;
2) Complete the Traffic Report/Chain of Custody (TR/COC) Record using the FORMS II Lite software,
making sure to indicate on the TR/COC Record if the samples require the use of a Modified

Analysis;
3) Complete and attach sample labels;

4) Complete and attach sample tags to meet Regional requirements;
5) Complete and attach custody seals to meet Regional requirements; and

6) Complete field operations records, as necessary.

Please contact your RSCC (see Table 1-1) for information regarding CLP Sample Numbers, SMO-
assigned Case Numbers, TR/COC Records, and chain-of-custody seals for sampling events.
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For information regarding using FORMS II Lite to create and complete a TR/COC Record, refer to the
following Web site:

1411

1.4.1.2

1.4.1.3

1414

http://www.epa.gov/superfund/programs/clp/f2lite.htm

CLP Sample Number

A CLP Sample Number is unique per sampling location and is used to identify and track
samples throughout the sampling and analytical processes and is recorded on many types of
sampling documentation (e.g., TR/COC Records, sample labels, and sample tags). CLP
Sample Numbers are provided to samplers by their RSCC or SMO.

Samplers must contact their RSCC (or their designee) to obtain CLP Sample Numbers for
their sampling event. Samplers must correctly assign the CLP Sample Numbers to the
appropriate sample bottle or container. Please refer to Section 3.2.1 for more detailed
information regarding the use of CLP Sample Numbers.

F‘m | Ifthe sampler has any questions regarding the assignment of CLP Sample Numbers,
they should contact their RSCC.

SMO-assigned Case Number

SMO-assigned Case Numbers are used to track groups of samples throughout the sampling
and analytical processes and are recorded on many types of sampling documentation (e.g.,
TR/COC Records, sample labels, and sample tags). Samplers must correctly assign the SMO-
assigned Case Number to the appropriate sample bottle or container. To obtain a SMO-
assigned Case Number, samplers must contact their RSCC (or their designee).

Laboratory Assignment

Samplers are responsible for shipping samples to the appropriate SMO-assigned laboratory for
analysis. Samplers must contact their RSCC (or their designee) to obtain their laboratory
assignment or they may be provided by SMO.

TR/COC Record

The TR/COC Record is used as physical evidence of sample custody and functions as a
permanent record of each sample collected.

Per CLP documentation requirements, each cooler must contain a TR/COC Record that lists
all the samples contained therein.

In an effort to automate sample documentation in the field, ASB has developed a stand-alone,
Windows-based software application that samplers can use to automatically create and
generate sample documentation. The FORMS II Lite software allows users to enter
information prior to and during sampling events. It allows users to multi-task and
electronically create, edit, and print documentation associated with sampling activities. Users
can customize data entry screens throughout the entire documentation process. Users can also
customize the format and content of sample labels based on specific requirements.

The program simplifies and accelerates the tedious manual sample documentation process by
reducing the generation of handwritten documents by almost 70%. The FORMS II Lite
software enables samplers to:

e Increment CLP Sample Numbers or manually assign their own unique, project-specific
non-CLP Sample Numbers;

e Input the SMO-assigned Case Number into the appropriate field;

e Create sample labels, sample tags, TR/COC Records, Sample Weight forms, and receipts
for samples taken from a site;

e  Track samples from the field to the laboratory;
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1.4.1.5

1.4.1.6

1.4.1.7

1.4.1.8

1.4.1.9

e  Electronically capture sample information into databases; and
e Export electronic data as a database File (.dbf), Text (.txt), or eXtensible Markup
Language (.xml) file.

USEPA requires samplers to use the FORMS II Lite software for all CLP sampling efforts.
For assistance with obtaining or using the FORMS II Lite software, please contact the
FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM Eastern Time (ET). For
additional information regarding FORMS II Lite use and training, please refer to the following
Web site:

http://www.epa.gov/superfund/programs/clp/f2lite.htm

Chain-of-Custody Seals

A chain-of-custody seal is any adhesive label or tape that can be used to seal a sample bottle,
container, plastic bag, or shipping cooler such that if it is opened or tampered with, the seal
will be broken. Custody seals must be placed on each sample bottle, container, or bag (as
appropriate) and each shipping cooler or container. The custody seal is an excellent means of
maintaining a record of chain-of-custody, as well as guarding against possible sample
contamination or tampering during shipping.

Sample Labels

A sample label is a sticker attached to a sample bottle or container that contains a sample.
Sample labels are affixed to each sample container as samples are collected in the field or
affixed prior to going in the field. A sample label must contain, at a minimum, a CLP Sample
Number so that they can be associated with, and listed on, the associated TR/COC Record.
The sample label may also include the required analysis/fraction and preservative used (to
eliminate confusion at the laboratory). Samplers should refer to their project plans for Region-
specific sample label requirements.

Sample Tags

A sample tag identifies a sample bottle or container that contains a sample. The tag also
provides specific analytical direction and proof that a sample existed. To support the use of
sample data in potential enforcement actions, samples with other than in situ measurements
(e.g., pH, temperature, conductivity) can be identified with a sample tag. A CLP Sample
Number and SMO-assigned Case Number must be recorded on a sample tag to indicate that
the sample container comprises the whole sample in the case where there is just one container
of sample, or part of the indicated sample in the case of multiple containers of sample.
Samplers should refer to their project plans for Region-specific sample tag requirements.

Field Operation Records

Samplers should maintain complete, accurate, and legible field operations records as they
perform a sampling activity. The following records are included: Field Logbooks; Corrective
Action Reports; Sampling Trip Reports; supplemental standardized forms; logs; and records
such as maps or photographs that document each step of the work performed in the field.
Samplers should refer to their project plans for Region-specific field operations record
requirements. These records are very important tools because they are considered part of the
official project file when legal issues arise.

Weight Logs

A sample weight log identifies the tared, sample and final weights per bottle for VOA
samples. In order to support Method 5035 for VOAs, samplers should enter tared and final
weights per bottle in the CLP Sample Weight Log.
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2.0

2.1

PRE-FIELD ACTIVITIES

This chapter provides instructions for completing the suggested pre-
field activities that samplers could complete prior to performing
sampling activities. These important pre-field activities will save
time and help the sampler to better prepare for the sampling event. ~ ¥ Prepare for and communicate during a

At-a-Glance:
Pre-field Activities

Samplers should be aware of issues routinely arise during the sampling event.
sampling process so that samplers can avoid making the same ¥ Review project plans containing Regional
mistakes or having the same problems that could adversely affect requirements.

their sampling event. Samplers are also expected to review all ~ v* Plan to meet documentation requirements.
pertinent project plans and meet both CLP and Regional = v Obtain any necessary permits, licenses,

requirements that directly impact the structure and purpose of a and clearances.
sampling event. v" Identify and obtain sampling materials.
v' Comply with transportation and shipping

The project plans provide information such as the types and numbers
of samples to be collected, the analytical methods to be used based .
on the desired level of quantitation, and the necessary equipment and
supplies. The plans also describe the sampling method which may

requirements.
Provide shipment notification.
v’ Perform Readiness Review/Run-through.

require different specific sample volumes/masses, containers,
preservation, shipping, and handling to maintain the integrity of the samples without degradation or contamination.

In addition to reviewing project plans, samplers should determine if the sampling site is privately or publicly
owned and obtain the necessary permission to access the sampling site. If the site is privately owned, samplers
should make sure to have receipts for available samples to provide to the owner for all samples collected and
removed from their property. Samplers must also prepare to identify and obtain sampling materials, prepare to
meet documentation requirements by obtaining and learning to use the required software, comply with
transportation and shipping requirements, and perform a readiness review/dry run of the sampling process.

Prepare for a Sampling Event

Samplers must prepare to meet CLP and Regional requirements for a sampling event, appropriately use the CLP
Sample Number and SMO-assigned Case Number, complete the TR/COC Record using the FORMS II Lite
software, and complete and attach the custody seal(s). It is very important that the sampler include the correct
CLP Sample Number on each sample. It is also imperative that the TR/COC Record be accurately completed and
submitted with the sample(s). Finally, the sampler must accurately and legibly complete and attach a custody seal
to each sample container, or plastic sample bag (as appropriate), and each shipping cooler or container.

However, meeting the sampling requirements requires more than just the proper application of a CLP Sample
Number on each sample, completion of the TR/COC Record, and use of a custody seal. The actual collection of
samples, packaging, and shipping of those samples are equally important to a successful sampling event.

For example, if a sampler collects an insufficient volume of a sample, the laboratory may not be able to perform
the requested analysis. Insufficient sample volumes may also result in a laboratory being unable to perform
laboratory quality control, such as Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Duplicate sample
analysis. Additionally, if the laboratory receives a sample that is either unpreserved or the sample pH is outside of
the required range, the sample cannot be properly analyzed.

Unfortunately, improper shipping and labeling processes and procedures often result in:

e Samples being shipped to the wrong laboratory;

e  Broken or empty samples being received at the laboratory; and

e Custody seals or sealant tape that is missing or broken on sample bottles, containers, plastic bags, or shipping
coolers shipped to the laboratories.

The importance of completing the paperwork associated with a sampling event cannot be overemphasized.
Samplers must make a conscientious effort to accurately complete the TR/COC Record since this is the main
document used to derive vital information about a particular sample. The person completing a TR/COC Record
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2.2

2.3

must be careful to avoid errors such as the appropriate sample(s) not being listed, or the wrong samples being
listed. In an effort to eliminate such errors and the confusion that can be associated with handwritten TR/COC
Records, samplers must use the FORMS II Lite software to complete the TR/COC Record and other associated
sampling documentation.

It is extremely important that QC samples, including field sample duplicates, field samples for Matrix Spike and
Matrix Spike Duplicate analyses, and Proficiency Testing (PT) samples, also known as Performance Evaluation
(PE) samples, be designated and labeled per Regional guidance by samplers in the field. Mislabeling of QC
samples can result in improper and/or inaccurate analysis of a sample at the laboratory.

Communicate During a Sampling Event

Communication is a key element in planning, administrating, and conducting a sampling event. It is extremely
important that all parties involved in a sampling event be in contact throughout the sampling process. The
procedures and recommendations outlined in this guide are based on more than 20 years of experience. It has been
demonstrated that approximately 50% of all sampling efforts have been negatively affected by incorrect sampling
procedures and poor communication among participants.

The key elements of communication for a sampling event include the relationship between the RSCC, SMO, the
samplers in the field, and the laboratories who will be accepting the samples. For instance, the samplers must
contact the RSCC to start the process for setting up a sampling event. The RSCC will in turn contact SMO who
will schedule the sampling event, establish laboratory availability, and arrange for the laboratory to accept
projected samples. SMO will then communicate the laboratory assignment to the Region and possibly the
sampler.

The sampler should contact the RSCC (per Regional guidelines) and allow enough time for the RSCC to
contact SMO at least a week prior to the sampling event.

SMO provides SMO-assigned Case and CLP Sample Numbers in time for the sampling event. SMO also
schedules a laboratory and makes sure the laboratory will not have any capacity problems. Communication is also
important because if there is a change in the sampling event due to a cancellation or an increase or decrease in the
number of samples that will be sent to the laboratory, the sampler can contact the RSCC who can work with SMO
to remedy potential capacity, availability, or overbooking problems.

Review Project Plans Containing Regional Requirements

In addition to meeting CLP requirements, the sample collection process must fulfill numerous Regional
requirements. These requirements are determined by a variety of factors that affect how samples should be
collected for an individual sampling event. These factors include:

The type of samples being collected (organic/inorganic, water, soil/sediment, etc.);
The method by which the samples will be analyzed;

The acceptance or performance criteria (i.e., Data Quality Objectives [DQOs]); and
The type of data needed.

The QAPP for each sampling project is written to meet requirements outlined in the documents EPA Reguirements
for Quality Assurance Project Plans (QA/R-5), EPA Guidance on Quality Assurance Project Plans (G-5), and
Regional QAPP preparation documents. The QAPP is prepared in advance of field activities and is used by
samplers to develop any subsequent plans such as the Sampling SAP or the FSP. Samplers should review the
QAPP and any subsequent project plans for information outlining the basic components of a sampling activity.
QAPP and project plans should be finalized and approved by appropriate Regional QA personnel, the OSC, SAM,
or the RPM before providing them to the sampling team. This should be done prior to the start of field activities.
Appendix A explains the functions within a sampling project (as these functions relate to a sampling event) and
the elements of that function as described in a typical QAPP. Copies of all project plans and relevant SOPs should
be maintained in the field for the duration of the sampling project.
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2.4 Plan to Meet Documentation Requirements

Sampling events require a variety of accurate and complete
documentation. Samplers should review their project plans A e

to determine the types of documentation that must be  pjan to meet documentation requirements.
completed for a sampling project and to ensure that the
appropriate documentation will be on-hand in the field. The
CLP documentation requirements include the CLP Sample
Number, the SMO-assigned Case Number, the TR/COC ¥ Prepare sample cooler return documentation.
Record, sample labels, sample tags, custody seals, and field =~ ¥~ Prepare to use the FORMS II Lite software.
operations records (as necessary). Samplers need to request
SMO-assigned Case and CLP Sample Numbers for each
sampling event prior to starting field activities. Samplers also need to make sure that the correct TR/COC Records
(Organic TR/COC Record for organic analysis or Inorganic TR/COC Record for inorganic analysis) are being
used within the FORMS II Lite software. Finally, samplers should be prepared to complete the appropriate
shipping cooler return documentation.

v" Request SMO-assigned Case and CLP Sample
Numbers.

Since samplers are required to use the FORMS II Lite software to prepare and submit sampling project
documentation and maintain sample chain-of-custody, software users must be familiar with all emergency back up
procedures that should be followed in the event of a system failure. Samplers must have access to FORMS II Lite-
generated TR/COC Records at sampling events. If problems are experienced while using the FORMS II Lite
software, please contact the FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM ET.

In the event of a system crash, samplers must have backup hardcopies of FORMS II Lite TR/COC Records. For
information regarding emergency backup procedures, please refer to the following Web site:

http://www.epa.gov/superfund/programs/clp/trcoc.htm

2.4.1 Request Scheduling of Analysis, SMO-assighed Case Numbers, CLP
Sample Numbers, and Laboratory Contact Information

SMO-assigned Case Numbers are assigned based on a request for CLP Routine Analytical Services
(RAS), which is processed though the RSCC (or his/her designee). The sampler must request the RSCC
to schedule CLP RAS analysis. The CLP does have the capacity to schedule sampling on an emergency
basis, however the sampler must contact the RSCC (or his/her designee) to obtain details regarding how
to handle such a situation. When scheduling a sampling event that will last for more than one week, it is
recommended that the sampler contact the RSCC (or his/her designee) on a weekly basis to provide
updates. This contact between the sampler, the RSCC (or his/her designee), and SMO is very important
because it will ensure better availability of laboratory capacity.

In addition to SMO-assigned Case and CLP Sample Numbers, samplers should make sure to have
accurate laboratory contact information, such as:

e Laboratory name;

e  Laboratory address;

e Contact name; and

e Laboratory phone number.

This information is used for both TR/COC Records and chain-of-custody documentation and shipping
paperwork such as address labels and airbills.

The SMO-assigned Case Number is used to track groups of samples throughout the sampling and
analytical processes. Samplers must correctly indicate the assigned Case Number on the appropriate
sample bottle or container.

— The RSCC (or his/her designee) provides the CLP Case Numbers and Sample Numbers for
. each sampling event to samplers. Once the CLP Sample Numbers have been provided to the
sampler, the sampler can use FORMS II Lite to print them onto sample labels.

The following characters are not to be used in generating CLP Sample Numbers and should never appear
on any paperwork submitted to the laboratory: I, O, U, and V.
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A CLP Sample Number is defined as a number that is unique per sampling location and identifies each
CLP sample (see Section 1.4.1.1). Since samples must be identified per analytical program (either
organic or inorganic), there are two types of TR/COC Records and two letter codes to denote organic vs.
inorganic analysis.

A CLP sample is defined as one discrete portion of material to be analyzed that is contained at one
concentration level, from one station location for each individual or set of analytical fractions -- provided
the fractions are all requested for the same CLP analytical service (i.e., organic or inorganic), and
identified by a unique Sample Number.

composite sample should be assigned either a number from one of the station locations used
during collection, or a unique number that represents the composite sample for tracking
purposes. The numbering scheme used internally at a sampling event for identifying
composite samples should also be documented appropriately (e.g., in the field logs).

When samples are collected from several station locations to form a composite sample, the

Organic CLP Sample Numbers begin with the Regional letter code, followed by four letters and/or
numbers. Inorganic CLP Sample Numbers begin with “M”, followed by the Regional letter code and
then four letters and/or numbers. See Table 2-1 for Region and letter codes for each sample type (i.c.,
organic or inorganic).

Table 2-1. CLP Sample Number Letter Codes

Letter Code

Organic Inorganic

A MA
MB
MC
MD
ME
MF
MG
MH
MY
MJ

Region

Nl le ol BN No W IO, B SN VST I (O3 I

—~|<|lzm|la|m|m|o|lal|lm

—
(=]

According to CLP guidelines, each individual inorganic water sample may be analyzed for total metals or
dissolved metals, but not both. Therefore, water samples collected for total metal and dissolved metal
analyses from the same sampling location must be assigned separate (unique) CLP Sample Numbers. A
sampler can use the same CLP Sample Number for an inorganic soil or water sample collected for total
metals, mercury and cyanide analyses.

Organic soil and water samples may be collected for analysis under the SOMO1 SOW to detect:

Aroclors;

Semivolatile Organic Analytes (SVOASs);
Pesticides;

Volatile Organic Analytes (VOAs); and/or
Trace Volatile Analytes

Inorganic soil and water samples may be collected for analysis for cyanide, and for metals using
Inductively Coupled Plasma-Atomic Emission Spectroscopy (ICP-AES) and Cold Vapor Atomic
Absorption (CVAA), under the ILM05.X SOW.

Inorganic water only samples may be collected for analysis for cyanide, and for metals using
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) and CVAA, under the ILM05 SOW.

2.4.2 Prepare Sample Cooler Return Documentation

CLP laboratories must routinely return sample shipping coolers to the appropriate sampling office within
14 calendar days following receipt of shipment from the sampler. For sample coolers to be returned, the
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sampler must complete the appropriate cooler documentation and work with Regions and government
agencies to provide a cost-effective mechanism for laboratories to return the empty coolers to the
appropriate sampling office. The sampling cooler return documentation can be prepared in advance and
provided to samplers before field activities begin. The sampler (not the CLP laboratory) is
responsible for paying for return of the cooler and should also include shipping airbills bearing the
sampler’saccount number, aswell asa return addressto allow for cooler return.

To maintain consistency among cooler transportation programs, samplers should:

e  Minimize the use of multiple transportation carriers to avoid confusion;

e Use multiple-copy labels so the laboratory and the sampling team can each retain a copy for their
records;

e  Prepare labels in advance so that the laboratory can simply affix a completed shipping label on the
cooler;

e Include third-party billing information (i.e., their shipping account number) on labels so the
laboratory will not be billed by the transportation carrier;
Confirm that the laboratory knows which transportation carrier to use; and
Include the SMO-assigned Case Number on return information.

2.5 Obtain Municipal Permits, Licenses,
and Clearances

Before starting a sampling event, samplers must make sure to
obtain the proper municipal permits, accesses to the property,
and any government clearances, if required. The sampler must
also contact any appropriate utility companies to ascertain where
any underground pipes, cables, etc., may be located.

At-a-Glance:
Obtain permits, licenses, and clear ances.

v Request access to County, State, Tribal,
military, and/or Federal property.

v Contact private property owner(s).

v Contact utility companies.

2.5.1 Request Access to County, State, Tribal, Military, and/or Federal Property

Proper access to perform sampling activities is important not only for legal reasons, but also to eliminate
delays in work and possible refusal to allow sampling to take place. It is crucial that the appropriate
permits, licenses, and clearances be secured to obtain access for sampling activities that will be performed
on County, State, Tribal, military, and/or Federal property. The sampler must contact the appropriate
government offices or personnel well in advance to determine what kinds of approval are required. Pre-
approval may be required for specific types of sample collection such as drilling or excavation. For
example, drilling on a military base requires pre-approval. Base security may require clearances for all
members of the sampling team, including subcontractors. This process may take two or more days.

If arrangements are not made in advance, the team may not be allowed to enter the site until their
clearances are processed and the team has been approved to drill. As a result, the sampling schedule is
delayed, costing extra time and money.

2.5.2 Contact Private Property Owners

The sampler must obtain written permission from the private property owner(s) before sampling on their
property, even if verbal permission has been granted. It is recommended that samplers obtain verbal
permission prior to their arrival at the sampling location, but written permission can be obtained on the
day of sampling. If a property owner refuses to grant access to their property, it may be necessary for
sampling participants to contact the appropriate authorities for assistance.

2.5.3 Contact Utility Companies

The sampler should contact local utility companies (e.g., power, phone, gas, cable, sanitation, etc.) at
least one week prior to the sampling event to have underground cables, lines, and pipes flagged and
marked. This is required by law. A national one-call directory can be found at:

http://www.digsafely.com/contacts.htm.
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This will eliminate potential safety hazards and service disruption. For example, soil sampling in a
residential area may require digging below the soil’s surface. It is very important to know where utility
lines and pipes are located so that samplers do not hit live electrical wires or rupture gas lines. Samplers
should follow Regional or other appropriate program procedures for the procurement of such services.

The utility service(s) disruption dates should be confirmed at least two days prior to sampling activities.

Pre-payment of survey fees to local utility companies may be required.

2.6 Identify and Obtain Sampling Materials Jy——
I dentify and obtain sampling materials.

Samplers must make sure to be prepared for a sampling project ‘/ . . "

with the appropriate sampling materials (equipment, supplies, gocilizappmpmte equipment an

sample containers, packing materials, and shipping materials). The , S )

equipment and supplies must be properly cleaned, calibrated, and Procure Salhnplhe Contallfers'

tested as necessary to meet the needs of the sampling project. v Procure shipping supplies.

2.6.1 Procure Appropriate Equipment and Supplies
Each sampling event requires the procurement of equipment and materials to collect, document, identify,
pack, and ship samples. The proper field sampling equipment is vital to a successful sample collection.
Regional or other samplers should obtain, and arrange in advance, all of the equipment and supplies
required for each sampling event. Samplers should review the project plans to verify that the proper
equipment is being used for sample collection.
At a minimum, the following materials are generally required during a sampling event:
e Sample storage containers;
e Packing material;
e Sample containers;
e  Shipping containers;
e Access to the FORMS 1II Lite software for creating sample labels, stickers, tags, and TR/COC

Records;

e Custody seals; and
e  Sampling equipment such as bowls, augers, pumps, etc.
Sampling events may also require specific items such as:
e  Cooler temperature blanks;
e  Trip blanks for VOA analysis;
e  Preservation supplies (e.g., ice or acid); and
e  Specially prepared sample vials (e.g., for SW-846 Method 5035A).

2.6.2 Procure Sample Containers
The analytical protocol(s) to be used for sample analysis often requires the use of a particular type of
sample container. The type of container also may depend on the sample matrix and analysis. It is
recommended that samplers use borosilicate glass containers, which are inert to most materials, when
sampling for pesticides and/or other organics. Conventional polyethylene is recommended when
sampling for metals because of the lower cost and absorption rate of metal ions.
Using the wrong container may result in breakage, gathering of an insufficient volume needed to perform
sample analysis, or the container material may interfere with the analysis. Therefore, samplers should
identify and use the correct sample containers for each sampling event.
Containers procured for a sampling event are usually pre-cleaned and shipped ready-for-use from the
manufacturer to the sampling site. Regardless of the type of container used, samplers must ensure that
the containers have been analyzed or certified clean to levels below concern for the project. These
containers must meet the USEPA container type specifications listed in Table 2-2.
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Table2-2. Container Type Specifications

Reference
Number

Container Type

Specifications

Closure

Septum

40 mL amber glass vial, 24 mm
neck finish.

Polypropylene or phenolic, open-top screw-cap,
15 cm opening, 24-400 size.

24 mm disc of 0.005 in.
Polytetrafluoroethylene (PTFE)
bonded to 0.120 in. silicone for
total a thickness of 0.125 in.

2 1 L high density polyethylene, | Polyethylene cap, ribbed, 28-410 size; F217 N/A
cylinder-round bottle, 28 mm | polyethylene liner.
neck finish.

3 8 oz short, wide mouth, | Polypropylene or phenolic cap, 70-400 size; N/A
straight-sided, glass jar, 70 mm | 0.015 in. PTFE liner.
neck finish.

4 4 0z (120 mL) tall, wide mouth, | Polypropylene or phenolic cap, 48-400 size; N/A
straight-sided, glass jar, 48 mm | 0.015 in. PTFE liner.
neck finish.

5 1 L amber round glass bottle, | Polypropylene or phenolic cap, 33-430 size; N/A
33 mm pour-out neck finish. 0.015 in. PTFE liner.

6 500 mL  high  density | Polypropylene cap, ribbed, 28-410 size; F217 N/A
polyethylene,  cylinder-round | polyethylene liner.
bottle, 28 mm neck finish.

7 Coring tool used as a transport | Has built-in closing mechanism. N/A
device (e.g., 5 g Sampler).

8 250 mL high density N/A
polyethylene,  cylinder-round

bottle, 28 mm neck finish.

The information contained in this table is also cross-referenced in the sample collection parameters
discussed in Chapter 3. The container Reference Numbers are used in Tables 3-2 and 3-3 under the
Containers column. For example, samples collected for low-level soil VOA analysis using SW-846
Method 5035A may require the sampler to use pre-prepared, tared closed-system purge-and-trap vials
with a preservative (refer to Appendix B).

Have extra containers readily available for each sampling event in case of breakage, loss, or
contamination.

2.6.3 Procure Shipping Supplies

2.7

Samples should be correctly packaged into the appropriate shipping containers to reduce the risk of
breakage or leakage, and the shipping containers should be appropriately prepared for shipment. Before
heading into the field, samplers should refer to the appropriate project plans to determine the types of
samples that will be taken during the sampling project so that samplers will have the proper packaging
materials at the site for all pertinent samples container types and sample matrices. Samplers should also
make sure to obtain the appropriate shipping paperwork (e.g., shipping forms required by the delivery
service).

Comply with Transportation and Shipping Requirements

Samplers are expected to review the applicable project plans to be aware of all State, Federal, Department of
Transportation (DOT), and International Air Transport Association (IATA) regulations governing environmental
and hazardous sample packaging. The person who ships the samples is responsible for being in compliance with
applicable packaging, labeling, and shipping requirements.
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2.8

2.9

Samplers should request and receive sample permits for outside the continental United States, prior to
shipping.

Additional information can be obtained on Hazardous Materials Safety Program regulations from the DOT’s
Research and Special Programs Administration. Federal transportation regulations can be found in 49-CFR Parts
100-185, are available on the Internet at:

http://www.myregs.com/dotrspa/

Provide Shipment Notification

Some Regions may require that samplers notify their RSCC (or his/her designee) when samples are shipped.
Some Regions allow samplers to contact SMO directly to provide shipment notification. It is recommended that
samplers contact the RSCC of sample origin to verify if such notification is necessary. If samplers are shipping
samples after 5:00 PM ET, samplers must notify the RSCC (or designee) or SMO by 8:00 AM ET on the
following business day.

' For Saturday delivery at the laboratory, samplers MUST contact the RSCC (or designee) or SMO so that
SMO will receive the delivery information by 3:00 PM ET on the Friday prior to delivery.

Perform Readiness Review/Dry Run

A readiness review/dry run is a test run of the proposed sampling event. This is a recommended practice since it
gives samplers a chance to check all plans, documentation software (i.e., FORMS II Lite), and equipment lists for
accuracy and completeness prior to sampling activities. It also provides an opportunity to consult with sampling
team members to make sure all the elements are in place and everyone understands their tasking before actually
going out to the field. Sampling project managers should provide the test or dry run dates and schedules to
samplers so that samplers can prepare accordingly.

14
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Chapter 3 — In-field Activities

3.0 IN-FIELD ACTIVITIES

This chapter addresses the in-field activities a sampler will focus on during a
sampling event such as: determining the type of samples to be collected;  z¢_a.Glance:
collecting the samples; meeting volume, preservation, and holding time  |n_fidd Activities
requirements; completing documentation; and packing and shipping samples.

v Collecting samples

When performing a sampling event, the sampler is expected to follow Completing documentation

v
prescribed sampling techniques. The sampler should also be aware of any ¥ Sampling considerations
special sampling considerations, contamination issues, and sample v
compositing and mixing methods that could affect their sampling efforts.
Please refer to Appendix D for more detailed information.

Procuring shipping supplies

=] Appropriate Regional guidance and procedures should be consulted for detailed sample collection,
preservation, handling and storing, equipment decontamination, and QA/QC procedures.

3.1 Collect Samples

CLP RAS are generally used to analyze samples from Superfund sites. The matrices can be water, soil, or
sediment. In some instances, a mixed-matrix sample may be collected which contains either a supernate (for a
sediment/soil sample) or a precipitate (for a water sample). In this event, samplers should consult their
management plans and/or discuss the required procedures with the RSM or their designee.

A CLP sample consists of all sample aliquots (portions):

for each individual or set of analytical fractions;
from one station location;

for one sample matrix;

at one concentration level;

for one laboratory; and

for one analytical program;

provided that the fractions are all requested from the same CLP analytical service.

In general, it is recommended that two individual samples be collected by separating the aqueous layer from the
solid/precipitate layer at the point of collection. They may be assigned two different sample IDs (e.g., Sample IDs
ABC124 and ABC125 for Sample ID ABC123), along with a note in the field sample log or tracking system that
the sample IDs are derived or related to the same sample ID, to ensure correct follow-up upon receipt of results
from the laboratory. Alternatively, they may be assigned the same sample ID, along with a notation of each
individual sub-sample or fraction (e.g., Sample IDs ABC123-1 and ABC123-2 or Sample ID ABC123 Fraction 1
and Sample ID ABC123 Fraction 2 for Sample ID ABC123).

3.1.1 Determine Types of Samples to be Collected

Samplers may be required to take several types of samples or sample aliquots during a sampling event.
They should refer to their project plans to determine the types of samples or aliquots to be taken, the
volumes needed of each sample or aliquot, and the preservation needed for each sample. For an
explanation of the various sample types and the requirements for collecting and submitting each
particular type, refer to Table 3-1.
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Table 3-1. QC Sample Typesand CLP Submission Requirements

Sample Type Purpose Collection® CL P Sample Number

Field Duplicate To check reproducibility | Collect from areas that are known or suspected to be contaminated. Assign two separate (unique) CLP Sample
of laboratory and field | cojiect one sample per week or 10% (Regions may vary) of all field Numbers  (i.e., one number to the field
procedures. To indicate samples per matrix, whichever is greater. sample and one to the duplicate).
non-homogeneity. Submit blind to the laboratory.

Field Blanks To check cross- | Collect for each group of samples of similar matrix per day of | Assign separate CLP Sample Numbers to the
contamination  during | sampling. field blanks.
sample . collection, Organics - Use water (demonstrated to be free of the contaminants of
preservation, and concern).
shipment, as well as in . _— .
the laboratory. Also to Inorganics - Use metal-free (deionized or distilled) water.
check sample containers
and preservatives.

Trip Blank | To check contamination | Prior to going into the field, prepare and seal one sample per | Assign separate CLP Sample Numbers to the

(Volatile Organic
Analysis Only)

of VOA samples during
handling, storage, and
shipment from field to
laboratory.

shipment per matrix using water demonstrated to be free of the
contaminants of concern (deionized water is appropriate).

Place this sample in the cooler used to ship VOA samples.

trip blanks.

Equipment Blank
or Rinsate Blank

To check
decontamination
procedures.

field

Collect when sampling equipment is decontaminated and reused in
the field or when a sample collection vessel (bailer or beaker) will be
used. Use blank water (water demonstrated to be organic-free,
deionized or distilled for inorganics) to rinse water into the sample
containers.

Assign separate CLP Sample Numbers to the
equipment blanks.

Matrix Spike (MS)
and Duplicate
(MSD)*  (Organic
Analysis Only)

To check accuracy and
precision of organic
analyses in  specific
sample matrices.

Collect from areas that are known or suspected to be contaminated.
For smaller sampling events (i.e., 20 samples or less), MS/MSD
additional volume should be collected in the first round of sampling
and included in the first shipment of samples to the laboratory.

Collect double or triple volume® for aqueous samples and soil VOA
samples designated for MS/MSD analyses. Additional sample
volume is not required for soil samples requiring SVOA, Pesticide,
and/or Aroclor analysis. See Appendix B for VOA collection
volumes.

Assign the same CLP Sample Number to the
field sample and the extra volume for
MS/MSD.

Identify the sample designated for MS/MSD
on the TR/COC Record.

Matrix Spike (MS)

To check accuracy and

Collect from areas that are known or suspected to be contaminated.

Assign the same CLP Sample Number to the

and Duplicate | precision of inorganic | For smaller sampling events (i.e., 20 samples or less), Matrix Spike | field sample and extra volume (if collected).

(MSD) (Inorganic | analyses in specific | and Duplicates should be collected in the first round of sampling and Identify the sample(s) designated for Matrix

Analysis Only) sample matrices. included in the first shipment of samples to the laboratory. Spike and Duplicates on the TR/COC
Additional sample volume may be required for inorganic analysis.* Record.

PE Samples Specially-prepared QC | The PE samples contain analytes with concentrations unknown to the | Samplers have no direct interaction with the

samples used to evaluate
a laboratory’s analytical
proficiency.

laboratory. Designated Regional or authorized personnel (depending
on Regional policy) arrange for Case-specific CLP PE samples to be
prepared and shipped by the QATS contractor. The PE samples can
be shipped to the site, or shipped per Regional direction. QATS
provides the appropriate preparation instructions and chain-ofl]
custody materials.

PE sampling process, but should be aware
that such samples do exist within the CLP
sampling process. Samplers must, however,
order PE samples and ship them to the
laboratory if required by the Region.

' Consult Regional or Project Manager Guidance for field QC sample frequencies; laboratory QC sample frequencies are generally fixed in the laboratory
subcontracts or specified in analytical methods. Current frequency for MS/MSD (organic) and MS/duplicate (inorganic) for the CLP is one sample per
twenty field sample of similar matrix.

2 Samples sent under the Organic SOW (SOMOI1) do not require an MS or MSD for Trace VOA, VOA and BNA fractions, but the Region may opt to send
them at their discretion.

? Example of double volume: An aqueous sample for SVOA analysis would require the field sampler to collect at least 2 L of field sample and at least 1 L
each for the MS and MSD samples for a total volume of 4 L. If Pesticide or Aroclor MS/MSD analyses are required for the same sample, an additional 4
L must be collected. Double volume is the MINIMUM allowable volume for samples designated for MS/MSD analysis. Triple volume may be sent for
MS/MSD samples to allow for sufficient volume for these analyses in the event sample volume is lost as a result of samples breaking, leaking, or
laboratory accidents.

* Double volume may be sent for inorganic aqueous MS and MSD samples to allow for sufficient volume for these analyses in the event sample volume is
lost as a result of samples breaking, leaking or laboratory accidents.

16
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3.1.1.1

3.1.1.2

Collect Field QC Samples

Samplers can collect field QC samples and laboratory QC samples to verify that sample
quality is maintained during a sampling project.

Field QC samples are designed to assess variability of the media being sampled and to detect
contamination and sampling error in the field. The types of field QC samples that are
generally collected include field duplicates and field blanks (such as equipment, trip, or rinse
blanks). Generally, field duplicate samples should remain “blind” to the laboratory (i.e., they
should have separate CLP Sample Numbers).

Collect Laboratory QC Samples

A laboratory QC sample is an additional analysis of a field sample, as required by the
laboratory’s contract. There are three types of laboratory QC samples:

e  MS [for organic and inorganic samples];
e  MSD [for organic samples only]; and
e Duplicates [for inorganic samples only].

F-m | Samplers should obtain Regional guidance regarding the collection of MS and MSD
samples (especially for organics analyses).

Samplers should select one sample per matrix per 20 samples as a “laboratory QC” sample.
Designated organic laboratory QC samples should be noted on the Organic TR/COC Record.
Designated inorganic laboratory QC samples should be noted on the Inorganic TR/COC
Record. The laboratory QC sample must not be designated only in the “Field QC Qualifier”
column on either the Organic or Inorganic TR/COC Records. Make sure that the laboratory
QC sample is included in TR/COC Record samples to be used for the Laboratory QC field.

The sampler should select a field sample as the laboratory QC sample. If the sampler does not
select a field sample as the laboratory QC sample, then it is possible that the laboratory could
select the field blank (e.g., an equipment or rinsate blank) sample to meet contractual QC
requirements. The use of field blanks for laboratory MS/MSD/Duplicate analysis reduces the
usability of the data to assess data quality.

recommended that the sampler submit laboratory QC samples in the first sample

In the event of multiple sample shipments during a sampling event, it is
shipment.

3.1.2 Meet Volume, Preservation, and Holding Time Requirements

Samplers should refer to their project plans to obtain the specific sample volumes to be collected, the
preservation needed for those samples, and the technical holding times under which they must submit
samples to the scheduled CLP laboratory. Sample collection parameters (to include sample volumes,
preservatives, and technical holding times) for organic collection and analysis are listed in Tables 3-2 and
3-3. Sample collection parameters for inorganic analysis and collection are listed in Table 3-4.

3.1.2.1

Collect Sample Volume

Collecting sufficient sample volume is critical. There must be sufficient physical sample
volume for the analysis of all required parameters and completion of all QC determinations.
The type of analytical procedure(s) to be performed will often dictate the sample volume to
collect. For example, each water sample collected for VOA analysis by CLP SOW SOMO1 or
ILMOS requires a minimum of three vials, each filled completely to a 40 mL capacity. See
Appendix C for information regarding the collection of VOAs in water. It is extremely
important that samplers refer to their specific project plans to identify and collect the correct
sample volume during each sampling event.

When sampling for VOAs in soils, samplers must use SW-846 Method 5035A guidelines
included in Appendix B.

FINAL July 2007
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3.1.2.2

3.1.2.3

Preserve Samples

Degradation of some contaminants may occur naturally (e.g., VOAs). The sampler must
chemically preserve some water samples for certain analytes before shipping them to the
laboratory. The sampler should preserve and immediately cool all samples to 4°C (£2°C)
upon collection and samples should remain cooled until the time of analysis (do not freeze
water samples). Preservation techniques vary among Regions so the sampler should obtain
Region-specific instructions and review the appropriate project plans and SOPs. See
Appendix C for information regarding the collection of VOAs in water.

Ship within Holding Times

Samplers should ship samples to scheduled CLP laboratories as soon as possible after
collection. Daily shipment of samples to CLP laboratories is preferred whenever possible. If
samples cannot be shipped on a daily basis, they must be properly preserved and maintained to
meet CLP-specified temperatures, holding times, and custody requirements.

The technical holding times are the maximum time allowed between a sample collection and
the completion of the sample extraction and/or analysis. In contrast, contractual holding times
are the maximum lengths of time that the CLP laboratory can hold the sample prior to
extraction and/or analysis. These contractual holding times are described in the appropriate
CLP SOW. Contractual holding times are shorter than the technical holding times to allow for
sample packing and shipping.

designee) or SMO by 8:00 AM ET on the following business day. When making a
Saturday delivery, samplers shall contact the RSCC (or designee) or SMO by 3:00
PM ET on the Friday prior to delivery.

If samplers are shipping samples after 5:00 PM ET, they must notify the RSCC (or

18
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Table 3-2. Sample Collection Requirementsfor CLP SOW SOMO01 (VOAYS)

. Minimum Number of ContainersNeeded | Minimum Technical
. Container . .
Matrix T Sample Type . Volume/ Important Notes Preservative Holding
ype with % TOTA M ass Time
Dry .
Water Moisture L
See Table 2[1| Samples Only _ _ _ 3 Containers/vials must be | Preserve to a pH of 2 with HCI
2, Reference - filled to capacity with no | and cool to 4°C (£2°C)
Number 1. Samples with - _ - 4 headspace or air bubbles. immediately after collection.
SIM I Refer to Appendix C for | DO NOT FREEZE water
Samples with Fill to samples requiring QC | samples.
Water MS/MSD - - - 6 capacity anaf;ses. quinng p 14 days
Samples with
SIM and - - - 8
MS/MSD
OPTION 1 Samples Only Place samples on side | Frozen ([7°C to
Closed- - 3 1 4 prior to being frozen. -15°C) or iced to 4° (£2°C). 14 days
system Vials - Refer to Appendix B for
See Table 20] i/';l;r/l][\)/}essl)wnh 38 samples requiring QC
2, Reference - 9 1 10 analyses. 48 hours
Number 1.
OPTION 2 Samples Only Containers/vials must be | Frozen ([7°C to
Closed! 2 1 1 4 filled to capacity with no | -15°C) or iced to 4° (£2°C). 14 days
system : headspace or air bubbles. DO NOT FREEZE water
Soil/ containtfigls Samples with 5 Place samples on side | samples.
Sediment Water MS/MSD & prior to being frozen.
See Table 2[] 6 1 5 12 Refer to Appendix B for 48 hours
2, Reference samples requiring QC
Number 1. analyses.
OPTION 3 Samples Only Refer to Appendix B for | Frozen (-7°C to 48 hours
See Table 27] - 3 1 4 samples requiring QC | -15°C) or iced to 4°C (x2°C).
2, Reference . analysis.
Number 7. Samples with 5g 48 hours
MS/MSD - 9 1 10
Notes

1

w o

Minimum volume/mass to be collected in order to ensure sample analysis can be performed.

Check Regional guidance regarding use of acid as a preservative of samples that may contain carbonates, residual chlorine, and other oxidants.

This technical holding time is calculated from the time of sample collection to sample extraction. Sample extracts are to be analyzed within 40 days of extraction. It is recommended
that samplers ship samples to the laboratory on the same day that they are collected, or as soon as possible thereafter.

Check Regional guidance regarding use of acid preservatives when testing for carbonates, residual chlorine, and other oxidants.

FINAL July 2007
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Table 3-3. Sample Collection Requirementsfor CLP SOW SOMO01 (SVOAs, Pesticides and Aroclors)

Minimum Volume/ el
Analysis Matrix Containers M ass Important Notes Preservative Holding
Time
If amber containers are not | Cool all samples to 4°C (£2°C) | 7 days
] ] Water See Table 2-2, Reference Number 5. | 2L available, the samples should | immediately after collection. DO
Semivolatile be protected from light. NOT FREEZE water samples.
Analytes
Soil/ See Table 2-2, Reference Numbers 3 Fill to capacit Cool all samples to 4°C (+2°C) | 14 days
Sediment and 4. pactty immediately after collection.
If amber containers are not | Cool all samples to 4°C (£2°C) | 7 days
. Water See Table 2-2, Reference Number 5. | 2L available, the samples should | immediately after collection. DO
Pesticides/ be protected from light. NOT FREEZE water samples.
Aroclors
Soil/ See Table 2-2, Reference Numbers 3 Fill to capacit Cool all samples to 4°C (x2°C) | 14 days
Sediment and 4. pacity immediately after collection.
Notes

! Minimum volume/mass to be collected in order to ensure sample analysis can be performed.
2 Check Regional guidance regarding use of acid as a preservative of samples that may contain carbonates, residual chlorine, and other oxidants.
3 This technical holding time is calculated from the time of sample collection to sample extraction. Sample extracts are to be analyzed within 40 days of extraction. It is recommended

that samplers ship samples to the laboratory on the same day that they are collected, or as soon as possible thereafter.

* Check Regional guidance regarding use of acid preservatives when testing for carbonates, residual chlorine, and other oxidants.
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Table 3-4. Sample Collection Requirementsfor CLP SOW ILM05

Minimum Volume/ Uil
Analysis Matrix Containers M asst Important Notes Preservative Holding
Time'
Metals/ICPI Water See Table 2-2, Reference Number 2. 1L If collecting for both ICP-AES | Acidify to pH < 2 with HNO; and | 6  months
AES  and/or AND ICP-MS methods, a | cool to 4°C (£2°C) immediately | for all
Mercury by separate 1L volume of sample | after collection.” NOT | metals
CVAA must be collected for each | FREEZE water samples. except
method per sample location. DO Mercury
(28 days)
Soil/ See Table 2-2, Reference Number 3. Fill to capacity Cool to 4°C (#2°C) immediately [ 6 months
Sediment after collection.
Cyanide/ Water See Table 2-2, Reference Number 2. 1L To neutralize residual chlorine, | 14 days
Spectrophoto immediately upon collection, add 0.6
metric g ascorbic acid for each liter of
Determination sample collected.
3
Add NaOH until pH >12 and cool to
4°C  (£2°C) immediately after
collection” DO NOT FREEZE
water samples.
Soil/ See Table 2-2, Reference Number 3. Fill to capacity Cool to 4°C (#2°C) immediately | 14 days
Sediment after collection.
Notes

! Minimum volume/mass to be collected in order to ensure sample analysis can be performed.

2 Check Regional guidance regarding use of acid as a preservative of samples that may contain carbonates, residual chlorine, and other oxidants.

3 Samplers must test for sulfide and oxidizing agents (e.g., chlorine) in aqueous samples in the field upon collection. Please refer to the SAP and Appendix C for guidance. Sulfides
adversely affect the analytical procedure. The following can be done to test for and neutralize sulfides. Place a drop of the sample on lead acetate test paper to detect the presence of
sulfides. If sulfides are present, treat 25 mL more of the sample than that required for the cyanide determination with powdered cadmium carbonate or lead carbonate. yellow cadmium
sulfide or black lead sulfide precipitates if the sample contains sulfide. Repeat this operation until a drop of the treated sample solution does not darken the lead acetate test paper. Filter
the solution through a dry filter paper into a dry beaker, and from the filtrate measure the sample to be used for analysis. Avoid a large excess of cadmium carbonate and a long contact
time in order to minimize a loss by complication or occlusion of cyanide on the precipitated material. Sulfide removal should be performed in the field, if practical, prior to pH adjustment

with NaOH.

that samplers ship samples to the laboratory on the same day that they are collected, or as soon as possible thereafter.

This technical holding time is calculated from the time of sample collection to sample extraction. Sample extracts are to be analyzed within 40 days of extraction. It is recommended
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3.2

Complete Documentation

Samplers must complete all documentation, including the recording of the CLP Sample Number on the sample
container or bottle, sample labels, and chain-of-custody seals (as appropriate), the completion of the TR/COC
Record, and the completion of field operations records (as necessary).

Samplers should use the FORMS 1I Lite software to create and print sample labels and the TR/COC Record.
Samplers can create and print out two copies of a sample label and attach one to the sample container or bottle,
and place the other on the sample tag that may be attached to the sample container or bottle.

Samplers are expected to review their project plans to determine what documentation they are expected to include
during a sampling event. It is highly recommended that samplers provide documentation, even if the Region does
not require it.

=" Under no circumstances should the site name appear on any documentation being sent to the
m laboratory.

An example of a packaged sample is shown in Figure 3-1. A description of each type of documentation and
instructions for accurate completion are included in the following sections.

Clear plastic
bag

Sample

Custody,
Seal

Sample

Sample

Container Sample

Tag

Figure 3-1. Packaged Samplewith Identification and Chain-of-Custody Documentation
(Excluding TR/COC Record)

3.2.1 Identify a Sample with a CLP Sample Number and SMO-assigned Case
Number

The CLP Sample Number and SMO-assigned Case Number must be recorded on each sample taken
during a sampling event (see Section 1.4.1.1). Samplers can record these numbers on the sample bottle or
container using permanent ink. The numbers must also be recorded on the sample tag, if required.

=] Dissolved metal samples and total metal samples taken from the same sampling location cannot
. have the same CLP Sample Number because two different sets of data will be generated.

3.2.2 Complete TR/ICOC Records

A Traffic Report is used as physical evidence of sample custody and as a permanent record for each
sample collected. A chain-of-custody record documents the exchange and transportation of samples from
the field to the laboratory.

The ASB requires samplers to use the FORMS II Lite software to create documentation for all CLP
sampling efforts. For assistance with obtaining or using the FORMS 1I Lite software, please contact the
FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM ET.

To meet CLP sample documentation and chain-of-custody requirements, the sampler must attach a
separate TR/COC Record to each cooler they ship. The TR/COC Record must document each sample
within the cooler. Samples shipped in other coolers should not be documented. This practice maintains
the chain-of-custody for all samples in case of incorrect shipment.

22
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If more than one TR/COC Record is used for the samples within one cooler, all of the records must have
complete header information and original signatures. Samplers are responsible for the care and custody
of samples from the time of collection to the time of shipment to the laboratories for analysis. A sample
is considered under custody if:

e Itis in possession or in view after being in possession;
e It was in possession and then secured or sealed to prevent tampering; or
e It was in possession when placed in a secured area.

Each time the custody of samples is turned over to another person, the TR/COC Record must be signed
off by the former custodian and accepted by the new custodian. Samplers are, therefore, responsible for
properly completing any forms or other Region-required documentation used to establish the chain-ofl]
custody for each sample during a sampling event.

3.2.2.1 Complete a TR/COC Record Using the FORMS Il Lite Software

Once the sampler inputs sample collection information into FORMS II Lite, a TR/COC
Record will be generated electronically. The software automatically displays only the
information to be entered by the sampler. FORMS II Lite then generates a laboratory and a
Regional copy of the TR/COC Record (see Figures 3-2 through 3-5). The sampler can print
out multiple copies of the TR/COC Record as necessary. The sampler must sign and submit
original copies of the TR/COC Record as appropriate.

An electronic TR/COC Record created using the FORMS 1I Lite software contains basic
header information; however, the sampler can also include some additional detailed
information. For example, not only is the sample matrix listed on the electronic TR/COC
Record, but the name of the sampler taking the sample can also be entered. Samplers should
note that certain information will not appear on the electronic TR/COC Record (e.g., matrix
and preservative descriptions).

3.2.2.2 Indicate Modified Analysis on FORMS Il Lite TR/COC Records

When completing a TR/COC Record using FORMS I Lite, the sampler should identify any
samples that will be analyzed using a CLP Modified Analysis. Samplers should indicate use
of a Modified Analysis by creating a new analysis within the FORMS 1I Lite Wizard or
through the FORMS II Lite Reference Tables. This newly-created analysis should contain the
Modification Reference Number within the name assigned to the analysis. For example, if a
Region submits a Modified Analysis for an additional analyte, and SMO assigns the
Modification Reference Number 1301.0, the FORMS II Lite analysis could be named "VOA
by M.A. 1301.0". The associated abbreviation for this analysis could be "VOA M.A.". If you
have any questions regarding identification of Modified Analysis using FORMS II Lite, please
contact the FORMS II Lite Help Desk at 703-818-4200 from 9:00 AM - 5:00 PM ET.

3.2.2.3 Make Manual Edits to Printed FORMS Il Lite TR/COC Records

If a FORMS II Lite TR/COC Record has been printed and deletions or edits need to be made
by the sampler, the following procedures must be followed:

e If making a deletion, manually cross out the information to be disregarded from the
TR/COC Record, initial and date the deletion.

e If making an addition, enter the new information and initialsign and date the newly added
information.

All modifications made on a printed TR/COC Record must be initialed and dated.
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o EPA USEPA Contract Laboratory Program Case No: 39400
i H DAS No: DASS000
N7 Organic Traffic Report & Chain of Custody Record SDGN" L
[+H
Date Shipped:  2/20/2001 Chain of Custody Record ?ﬂ:&t’w For Lab Use Only
iy Refinquished By {Date T Time) Received By {Date T Time) B ——
Airbill: 121212 p -
Shipped to: Organic Laboratory Unit Price:
1234 Smith Drive 2
Anywhere, USA 12345 Transfer To:
(123) 456-7890 3
Lab Contract No:
4 Unit Price:

ORGANIC MATRX CONC/ ANALYSIS/ TAG No. STATION SAMPLE COLLECT INORGANIC FOR LAB USE ONLY
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION DATETIME SAMPLE No. Samgple Condition On Receipt
C0075 Industrial HIC BNAJPEST (21), VOA 6486, 6487 (2) LOCATIONONE S, 2/20/2001 1602 MC0075

Process (21) E: 2/23/2001 16:02
Wastewater/
BOBBY
SAMPLER
C0076 Ground Water/ L/C  BNA/PEST (21), VOA 8494, 6495 (2) LOCATION TWO S: 2/20/2001 16:01 MCO076
JOE SAMPLER (21) E: 2/21/2001 16:01
coov? Industrial Effluent M/G BNA/PEST (21), VOA 6502, 6503 (2) LOCATION ONE S: 2M6/2001 15:85 MCOoO77
Wastewater/ (21) E: 2/20/2001 15:55
JOE SAMPLER
Shipment for Case Sample(s) to be used for laboratory QC: Additi pler Sig (s) Cooler Temperature Chain of Custody Seal Number:
Complete™ Coo77 Upon Receipt:
Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab =G Custody Seal Intact? _ | Shipment lced?
BNA/PEST = CLP TCL Semivolatiles and Pesticides/PC, VOA = CLP TCL Volatiles
TR Number:  3-103823254-022001-0001
PR provi preliminary results. Req ts for imi results will increase analytical costs.
Send Copy to: Samplé Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax FV51.04T page 1 of 1
703/818-4602

Figure 3-2. Organic Traffic Report & Chain of Custody Record (L aboratory Copy)
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o EPA USEPA Contract Laboratory Program Case No: 39400
H H DAS No: DASS000
N7 Inorganic Traffic Report & Chain of Custody Record SDGN" L
[ H
Date Shipped:  2/20/2001 Chain of Custody Record ;’g’:::;’w For Lab Use Only
CarrforHems;  DHL Relinquished By (Date | Time) Received By (Date | Time) Lab C No:
Airbill: 121212 p -
Shipped to: Inorganic Laboratory Unit Price:
1234 Smith Drive 2
Anywhere, USA 12345 Transfer To:
(123) 456-7890 3
Lab Contract No:
4 Unit Price:
INORGANIC MATRXY CONC/ ANALY SIS/ TAG Mo STATION SAMPLE COLLECT ORGANIC FOR LAB USE ONLY
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION DATETIME SAMPLE No. Sample Condition On Receipt
MC0075 Industrial HIC  Al(21), Ba (21), Ca 6481, 6482, 6483, 6464, LOCATION ONE S, 2/20/2001 602 CO0T5
Process (21), Cr (21), TM/CN 6485 (5) E: 2/23/2001 16:02
Wastewater/ (21)
BOBBY
SAMPLER
MC0076 Ground Water/ uc Al (21), Ba (21), Ca 6489, 6480, 6491, 6492, LOCATION TWO S: 2/20/2001 16:01 Coo7e
JOE SAMPLER (21), Cr (21), TM/CN 6493 (5) E: 2/21/2001 16:01
(21)
MCO0077 Industrial Effluent M/G Al (21), Ba (21), Ca 6497, 6498, 6499, 6500, LOCATION ONE S: 2/16/2001 15:55 coo77
Wastewater/ (21), Cr (21), TMICN 6501 () E: 2/20/2001 15:55
JOE SAMPLER 1)
Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Sig (s) Cooler Temperature Chain of Custody Seal Number:
Complete™ MCO077 Upon Receipt:
Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab =G Custody Seal Intact? _ | Shipment lced?
Al = Aluminum, Ba = Barium, Ca = Calcium, Cr = Chromium, TM/CN = CLP TAL Total Metals and Cyanide
TR Number:  3-103823254-022001-0003
PR provides preliminary results. Requests for preliminary results will increase analytical costs.
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax FV51.04T page 1 of 1
703/818-4602

Figure 3-3. Inorganic Traffic Report & Chain of Custody Record (L aboratory Copy)
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)
WEPA USEPA Contract Laboratory Program —— 39400 R
Organic Traffic Report & Chain of Custody Record DAS No: GASS000
Region: 3 Date Shipped:  2/20/2001 Chain of Custody Record 5?"19'5'
Project Code: Signature:
i Qw-123 Carrier Name:  DHL
Account Code: ACCTO00 Airbill: 121212 Relinguished By (Date / Time) Received By (Date / Time)
CRRELISID: Shipped to: Organic Laboratory 1
Spill 1D: D3 1234 Smith Drive
Site NamelState:  REAL SITE, UT Anywhere, USA 12345 2
Project Leader: DAN SAMPLER (123) 456-7890 3
Action: Other
Sampling Co: SMITH CO. 4
ORGANIC MATRIX/ CONC/ ANALYSIS/ TAG NoJ STATION SAMPLE COLLECT INORGANIC ac
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE! Bottles LOCATION DATETIME SAMPLE No. Type
Co075 Industrial HIC  BNA/PEST (21), VOA 6486, 6487 (2) LOCATION ONE S0 2/2002001 16:02 MC0075 -
Process @1) E: 2/23/2001  16:02
Wastewater/
BOBBY
SAMPLER
Co076 Ground Water/ LC  BNA/PEST (21), VOA 6494, 6495 (2) LOCATION TWO  S: 2/20/2001 16:01 MC0076 Spike
JOE SAMPLER (21) E: 2/21/2001 16:01
coo77 Industrial MIG  BNA/PEST (21), VOA 8502, 6503 (2) LOCATION ONE S: 2/16/2001 15:55 MC0077 -
Effluent 21 E: 2/20/2001  15:55
Wastewater/
JOE SAMPLER
Shipment for Case Sample(s) to be used for laboratory QC: Additional pler Si (s) Chain of Custody Seal Number:
Complete? N o077
Analysis Key: Concentration: | = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab=G Shi; Iced?
BNA/PEST = CLP TCL Semivolatiles and Peslicides/PL, VOA = CLP TGL Volalles
TR Number:  3-103823254-022001-0001
PR provides p inary results. q for preliminary results will increase analytical costs.
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of1
703/818-4602

Figure 3-4. Organic Traffic Report & Chain of Custody Record (Region Copy)
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é‘."EPA USEPA Contract Laboratory Program Case No: Y6767 R
Inorganic Traffic Report & Chain of Custody Record DAS No: DASH000
Region: 3 Date Shipped:  2/20/2001 |chain of Custody Record Sampler
Project Code: i Signature:
Qw-123 Carrier Name:  DHL
Account Code: ACCTOO00 Airbill: 121212 Relinquished By (Date ! Time) Received By (Date | Time)
CE_RCLIS 10: Shipped to: Clayton Environmental 1
Spill 1D: D3 Caonsultants, Inc
Site Name/State: REAL SITE, UT 22345 Roethel Drive 2
Project Leader:  DAN SAMPLER ";‘1‘; “;:313;?50 s
Action: Other (248)
Sampling Co: SMITH CO. 4
INORGANIC MATRIX CONCI ANALY SIS/ TAGNoJ STATION SAMPLE COLLECT ORGANIC Qc
SAMPLE No. SAMPLER  TYPE TURNAROUND PRESERVATIVE Bottles LOGATION DATETIME SAMPLE No. Type
MCO0075 Industrial H.I’E Al(21), Ba(21), Ca 6481, 6482, 6483, 6484, LOCATION ONE S: 2/20/2001 16:02 Coo7s -
Process (21), Cr (21), TMICN 6485 (5) E: 21222001 16:02
Wastewater/ (21)
BOBBY
SAMPLER
MCO0076 Ground Water/ uc Al(21), Ba(21), Ca 6489, 6490, 6491, 6492, LOCATION TWO S 212012001 16:01 Coo76 Spike
JOE SAMPLER (21), Cr (21), TMICN 6493 (5) E: 21212001 16:01
(21)
MCO0077 Industrial MG Al(21), Ba(21), Ca 6497, 5498, 6499, 6500, LOCATION ONE S: 2M6/2001 15:55 Ccoo77 -
Effluent (21), Cr (21), TMICN 6501 (5) E 2202001 1555
Wastewater/ (21)
JOE SAMPLER
Shipment for Case Sample(s) to be used for laboratory QC: Additional ler Sig i Chain of Custody Seal Number:
Complete? N
Analysis Key: Concentration: | = Low, M = Low/Medium, H = High Type/Designate:  Composite = C, Grab = G p Iced?
Al = Aluminum, Ba = Barium, Ca = Calcium, Cr = Chromium, TMICH = CLP TAL Tolal Metals and Cyamide
TR Number:  3-103823254-022001-0003
PR provides preliminary results. R for preliminary results will i lytical costs.
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of 1
703/818-4602

Figure 3-5. Inorganic Traffic Report & Chain of Custody Record (Region Copy)
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3.2.3 Complete and Attach Custody Seals
Custody seals are usually pre-printed stickers that are signed (or initialed) and dated by the sampler after
sample collection and placed on sample bottles or containers and/or shipping coolers or containers (see
Figure 3-6). The custody seals document who sealed the sample container and verifies that the sample
has not been tampered with. The seals must be placed such that they will break if the sample bottle or
container or the shipping cooler or container is tampered with or opened after leaving custody of
samplers. Custody seals can also be used to maintain custody of other items such as envelopes containing
videotapes of the sample collection process.
. Custody seals should never be placed directly onto a coring tool used as a transport device (e.g.,
F‘m 5 g Sampler) or tared, 40 mL closed-system vials. The seals must be placed on the bag for the
coring tool used as a transport device, or on the bag used to enclose the vials. Refer to
Appendix B for details.
D St UNITED STATES SAMPLE NO. DATE E
3 : ENVIRONMENTAL PROTECTION AGENCY
o) OFFICIAL SAMPLE SEAL &
i\iw g SIGNATURE X
3 [
miéf PRINT NAME AND TITLE E |"‘_"
o |=
%) o
Figure 3-6. Custody Seal
Instructions for completing and attaching a custody seal are included in Table 3-5.
Table 3-5. Completing and Attaching a Custody Seal
Step Action Important Notes
1 Record the CLP Sample Number. The space for the CLP Sample Number does not need to be completed on custody
seals being placed on the opening of a cooler, only on those being placed on the
opening of sample bottles or containers.

2 Record the month, day, and year of
sample collection.

3 Sign the seal in the Signature field.

4 Print your name and title in the Print
Name and Title field.

5 Place the custody seal over the edge | Custody seals can be placed directly on any sample container except for coring tools
of the sample bottle or container | used as a transport device (e.g., 5 g Samplers) and tared VOA bottles. If packing
such that it will break if tampered | coring tools used as a transport device or tared VOA bottles, place them in a clear
with. plastic bag and place the custody seal on the outside of the bag.

6 If possible, cover the custody seal | Take special care to not place the protective tape over the seal in such a way that it
with clear plastic tape to protect it. can be removed and then re-attached without signs of tampering.

The use and type of custody seals can vary by Region or collecting organization. Samplers should obtain
the appropriate custody seals and specific instructions for correctly attaching them from the RSCC.
3.2.4 Complete and Attach Sample Labels
Samplers affix sample labels to each sample container. A sample label must contain the associated CLP
Sample Number (either written or pre-printed), SMO-assigned Case Number, and the preservative used.
It must also denote the analysis/fraction. Samplers may also include additional information such as the
station location or the date/time of collection. Samplers should use FORMS II Lite to create and print
sample labels. The sampler can print two labels and attach one to the sample container or bottle, and
place the other label on the sample tag that should also be attached to the sample container or bottle. The
28 FINAL July 2007
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labels should then be covered with clear packaging tape to protect the label and maintain legibility. If
handwriting a sample label, the sampler should complete the label information using waterproof ink,
place the label on the outside of the sample bottle or container, then cover the label with clear packaging
tape to protect the label and maintain legibility (see Figure 3-1).

rrm | Do not attach labels to tared VOA sample vials. A label should already be pre-attached to the
tared vial.

3.2.5 Complete and Attach Sample Tags

To support use of sample data in potential enforcement actions, sample characteristics other than on-site
measurements (e.g., pH, temperature, conductivity) can be identified with a sample tag. Typically, site-
specific information is written on the tags using waterproof ink. The use and type of sample tags may
vary by Region. For each sampling event, samplers should receive the required sample tags and type of
information to include from the RSCC. The sampler can use FORMS II Lite to create and print out
multiple sample labels, one of which can be attached to the sample tag and then covered with clear
packaging tape to protect the label and maintain legibility. If FORMS II Lite-created sample labels are
not available, a detailed set of instructions for completing and attaching a handwritten sample tag are

included in Table 3-6.

The use and type of sample tags may vary among Regions.

Table 3-6. Completing and Attaching a Handwritten Sample Tag

Step Action I mportant Notes
1 Under the “Remarks” heading, record the CLP Sample Number and | Make sure to record the correct CLP Sample
SMO-assigned Case Number. Number and SMO-assigned Case Number in a
legible manner.
2 Record the project code (e.g., Contract Number, Work Assignment
Number, Interagency Agreement Number, etc.) assigned by USEPA.
3 Enter the station number assigned by the sampling team coordinator.
4 Record the month, day, and year of sample collection.
5 Enter the military time of sample collection (e.g., 13:01 for 1:01
PM).
6 Identify the designate and place an “X” in either the “Comp.” or
“Grab” box if the sample is either a composite or grab sample.
7 Record the station location.
8 Sign the sample tag in the Signature area.
9 Place an “X” in the box next to Yes or No to indicate if a
preservative was added to the sample.
10 Under “Analyses”, place an “X” in the box next to the parameters for
which the sample is to be analyzed.
11 Leave the box for “Laboratory Sample Number” blank.
12 It is recommended that the sample tag be attached to the neck of the | Do NOT use wire to attach a sample tag to a metals

sample bottle or container using regular string, stretch string, or wire
(see Figure 3-1).

sample.
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An example of a completed sample tag is included in Figure 3-7 below:

Project Code 2 Station No. 3 Mo./Day/Year 4 Time 5 Designate: 6
O0-0=30 1 01/10/2004 <:45 AM [ Comp.| Grab
x
Station Location 7 Sampler's (Signature) 8
w — -
8 z
- © @) w
] w| o > o5
0 21¢|5|2 215129488 » [<D
3 Ol&| >»| 2 Sla|% « Z @
2 >g]e ala|d|3[=2| € E| »
o - 3 o g|a ) sl olds @
o 3 o S |3 | 21308 ; =,
o 1] = =z | 0o Zo
S omn 3, 2 c |=wn|l O s
Z & (oo m |:| <
o S|1%g| © @
(1] w
5 1 x 10 |9

Figure 3-7. Completed Sample Tag

3.3 Provide Sample Receipt

After samples have been taken from private property, the sampler should prepare a receipt for these samples and
provide this receipt to the property owner. This is especially important when sampling on private property since
these samples could be used during future litigation and the receipt will verify that the owner granted approval for
the removal of the samples from the property. An example of a sample receipt created using FORMS II Lite is

shown in Figure 3-8.

SEPA ceions RECEIPT FOR SAMPLES

U.5. ENVIRONMENTAL PROTECTION AGENCY

PROJECT NO. PROJECT NAME NAME & LOCATION OF FACILITY/SITE
QW-123 EXAMPLE SITE
SAMPLERS: (SIGNATURES)

SPLIT

MNO. OF EPA SAMPLE
STATION NO. LOCATION/DESCRIPTION DATE TIME  Comp/Grab CONTAINERS YORN EPA SAMPLE TAG NO.'S
STATION ONE LOCATION ONE 2{20/2001 15:5-5 G 11 Yes 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122
STATION ONE LOCATION TWO 2{20/2001 16:01 C 11 Yes 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133
STATION TWO LOCATION ONE 2/20/2001 16:02 C 11 Yes 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144
SPLIT SAMPLES TRANSFERRED BY: DATE SPLIT SAMPLES RECEIVED BY [J OR DECLINED BY [ DATE/TIME
(PRINT) (PRINT)
=g TIME L] TELEPHONE

ruts

F2V5.1.047 Page | of |

Figure 3-8. Sample Receipt Created Using the FORM S Lite Software
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3.4

Pack and Ship Samples

Once the samples have been collected, it is very important that the sampler properly package the samples for
shipment and ensure that the samples are sent to the appropriate laboratory as quickly as possible. Prompt and
proper packaging of samples will:

Protect the integrity of samples from changes in composition or concentration caused by bacterial growth or
degradation from increased temperatures;

Reduce the chance of leaking or breaking of sample containers that would result in loss of sample volume,
loss of sample integrity, and exposure of personnel to toxic substances; and

Help ensure compliance with shipping regulations.

3.4.1 Sample Containers

Once samples are collected, they must be stored in conditions that maintain sample integrity. All samples
should be placed in shipping containers or other suitable containers with ice to reduce the temperature as
soon as possible after collection. Ideally, all samples should be shipped the day of collection for
overnight delivery to the laboratory. If samples cannot be shipped on the day of collection, the sample
temperature should be maintained at 4°C (+2°C) until they are shipped to the laboratory.

One CLP RAS sample may be contained in several bottles and vials. For example, one soil sample may
consist of all containers needed for three of the analytical fractions available under this service (i.e.,
SVOA fraction, Pesticide fraction, and Aroclor fraction), even though the fractions are collected in
separate containers. Therefore, the analysis to be performed and the matrix type will determine the type
of container(s) that will be used, as well as the volume that must be collected for that particular sample
fraction.

3.4.2 Inventory of Samples and Documentation

Prior to shipment, samplers should conduct an inventory of the contents of the shipping cooler or
container against the corresponding TR/COC Record when packing for shipment to laboratories. An
inventory will ensure that the proper number of containers have been collected for each analysis of the
samples, that the required PE and QC samples and cooler temperature blanks are included, and the correct
Sample Numbers and fractions have been assigned to each sample.

3.4.3 Shipping Regulations

Sample shipping personnel are legally responsible for ensuring that the sample shipment will comply
with all applicable shipping regulations. For example, hazardous material samples must be packaged,
labeled, and shipped in compliance with all IATA Dangerous Goods regulations or DOT regulations and
USEPA guidelines. Refer to Appendix B for detailed shipping guidelines when using SW-846 Method
5035A to preserve and ship samples.

3.4.4 Sample Packaging for Shipment

Samplers are responsible for the proper packaging of samples for shipment. To ensure that samples are
appropriately packaged (e.g., to avoid breakage and/or contamination) the sampler should consult their
respective project plans to determine the proper packing and shipping procedures. The sampler must
determine the sample type, pack the shipping containers correctly, include necessary paperwork, label
and seal shipping containers or coolers, and ship the samples.

3.4.4.1 Determine the Sample Type and Container

Samplers should know what kinds of samples they are handling to ensure proper packaging.
Samplers should refer to their appropriate project plans to determine which type of sample
container should be used for each type of sample being taken during the sampling event.
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radioactive waste.

3.4.4.2 Pack Shipping Containers

Please follow Regional guidance with reference to samples containing dioxin or

It is imperative that samples are correctly and carefully packed in shipping containers to
prevent the sample containers from breaking or leaking. Samplers must prepare and pack a
shipping cooler or container according to the instructions outlined in Table 3-7.

Table 3-7. Packing Samplesfor Shipment

Step Action I mportant Notes

1 Seal all drain holes in the shipping container, both inside and out, to

prevent leakage in the event of sample breakage.
2 Check all lids/caps to make sure the samples are tightly sealed and
will not leak.

3 Seal samples within a clear plastic bag. Custody seals can be placed directly on any sample
container except for coring tools used as a transport
device (e.g., 5 g Samplers) and tared VOA bottles. If
packing coring tools used as a transport device or
tared VOA bottles, place them in a clear plastic bag
and place the custody seal on the outside of the bag.

4 Fully chill samples to 4°C (£2°C) prior to placement within

suitable packing materials.

5 Prior to placing samples within the shipping cooler, it is
recommended that samplers line shipping containers with nonl]
combustible, absorbent packing material.

6 Place samples in CLEAN, sealed, watertight shipping containers
(metal or hard plastic coolers).

7 Conduct an inventory of the contents of the shipping cooler/container
against the corresponding TR/COC Record.

8 Cover samples in double-bagged ice to prevent water damage to [ Do NOT pour loose ice directly into the sample

packing materials. cooler. The ice is used to maintain the temperature of
the samples within the shipping cooler.

9 It is recommended a temperature blank be included within each | The temperature blank is generally a 40 L vial filled

cooler being shipped. with water and labeled “temperature blank™ but does
not have a Sample Number.

10 Ensure that the site name or other site-identifying information does | The laboratory should not receive any site-identifying

not appear on any documentation being sent to the laboratory. information.
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3.4.4.3 Include Necessary Paperwork

Samplers must properly place the necessary paperwork in the shipping cooler. All paperwork
must be placed in a plastic bag or pouch and then secured to the underside of the shipping
cooler lids (see Figure 3-9).

[E =
[ [ [ ] /
£ ]

SAMPLE DOCUMENTATION

@ ﬁ uUP @
: L

Figure 3-9. Sample Cooler with Attached TR/COC Record and
Cooler Return Documentation

Necessary paperwork includes TR/COC Records and sample weight logs (see Figure 3-10), if
required (for VOA samples). Samplers should contact their RSCC (or designee) for specific
paperwork requirements.

USEPA Contract Laboratory Program
Sample Weight Log
Shipped to: AAA Testing Laboratory Case No. 39563
1700 Mill Avenue
Houston TX 77099 DAS No. DAS34
(281) 983-1234 Date Shipped:  9/29/2003
Sample No. Matrix Analysis Preservative Bottle/ Tared Weight Final Weight Sample Weight Laboratory Traffic Report
Tag Number (@) (@) (@) Weight No.
C0036 Subsurface  CLP TCL Volatiles Ice Only 199548 32.80 37.20 4.40 3-103018225-092903-0001
Soil (>12"
C0036 Subsurface  CLP TCL Volatiles Ice Only 199547 32.10 38.30 6.20 3-103018225-092903-0001
Soil (>12")
C0036 Subsurface  CLP TCL Volatiles Ice Only 199549 31.20 38.60 7.40 3-103018225-092903-0001
Soil (>12")
C0037 Surface Soil  CLP TCL Volatiles Ice Only 199552 32.00 36.90 4.90 3-103018225-092903-0001
(0"-12")
C0037 Surface Soil CLP TCL Volatiles Ice Only 199551 32.40 37.10 470 3-103018225-092903-0001
(0"-12")
C0037 Surface Soil  CLP TCL Volatiles Ice Only 199550 31.90 35.90 4.00 3-103018225-092903-0001
(012"
Completed By: Date:
All weights are measured in grams

Figure 3-10. Sample Weight Log
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3.44.4

3.4.45

3.4.4.6

Return Sample Shipping Coolers

CLP laboratories must routinely return sample shipping coolers within 14 calendar days
following shipment receipt. Therefore, the sampler should also include cooler return
instructions with each shipment. The sampler (not the CLP laboratory) is responsible for
paying for return of the cooler and should also include shipping airbills bearing the sampler’s
account number, as well as a return address to allow for cooler return.

Label and Seal Sample Shipping Coolers

After samples are packaged within shipping coolers, samplers must carefully secure the top
and bottom of the coolers with tape, place return address labels clearly on the outside of the
cooler, and attach the required chain-of-custody seals (see Figure 3-11).

CUSTODY SEALS

1“““““"“-—_

Z
O Ow |9
\ )

Figure 3-11. Shipping Cooler with Custody Seals

If more than one cooler is being delivered to a laboratory, samplers should mark each cooler
as “1 of 27, “2 of 27, etc. In addition, samplers must accurately complete and attach shipping
airbill paperwork for shipment of the samples to the laboratory. An airbill, addressed to the
Sample Custodian of the receiving laboratory, should be completed for each cooler shipped.
Samplers should receive the correct name, address, and telephone number of the laboratory to
which they must ship samples from the RSCC or SMO. To avoid delays in analytical testing,
samplers should make sure they are sending the correct types of samples to the correct
laboratory when collecting samples for multiple types of analysis. For example, inorganic
samples may be shipped to one laboratory for analysis, while organic samples may need to be
shipped to another laboratory.

Ship Samples

The sampling contractor should ensure that samplers know the shipping company’s name,
address, and telephone number. In addition, they should be aware of the shipping company’s
hours of operation, shipping schedule, and pick-up/drop-off requirements.

Overnight Delivery

It is imperative that samples be sent via overnight delivery. Delays caused by longer shipment
times may cause technical holding times to expire, which in turn may destroy sample integrity
or require the recollection of samples for analysis.

Saturday Delivery

For shipping samples for Saturday delivery, the sampler MUST contact the RSCC (or their
designee) or SMO so that SMO will receive the delivery information by 3:00 PM ET on the
Friday prior to delivery.

3.4.5 Shipment Notification

When samples are shipped to CLP Laboratories, samplers must immediately report all sample shipments
to the RSCC (or their designee) or to SMO. Under no circumstances should the sampler contact the
laboratory directly. If samplers are shipping samples after 5:00 PM ET, they must notify the RSCC (or

34
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designee) or SMO by 8:00 AM ET on the following business day. Samplers should receive the name and
phone number of the appropriate SMO coordinator to contact from the Region/RSCC.

Samplers must provide the following information to the RSCC (or their designee) or to SMO:

Name and phone number at which they can easily be reached (preferably closest on-site phone
number if still in the field);

SMO-assigned Case Number (see Section 2.4.1);

Number, concentration, matrix and analysis of samples being shipped;

Name of laboratory (or laboratories) to which the samples were shipped;

Airbill number(s);

Date of shipment;

Case status (i.e., whether or not the Case is complete);

Problems encountered, special comments, or any unanticipated issues;

When to expect the next anticipated shipment; and

An electronic export of the TR/COC Record (must be sent as soon as possible after sample
shipment). For information regarding electronic export of TR/COC Records, refer to the following
Web site:

http://www.epa.gov/superfund/programs/clp/f2lsubmit.htm

For Saturday delivery, samplers MUST contact the RSCC (or their designee) or SMO so that

SMO will receive the delivery information by 3:00 PM ET on the Friday prior to delivery.

Samplers should be aware if their Region requires them to notify the RSCC (or designee) and/or SMO of
sample shipment.
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Appendix A: Functionswithin a Sampling Proj ect

The following table describes Quality Assurance Project Plan (QAPP) requirements taken from EPA Requirements for
Quality Assurance Project Plans (EPA QA/R-5).

Functions Within a
Sampling Project

Elements of that Function

Project Management

Project/Task Organization

Identifies the individuals or organizations participating in the project and defines their specific
roles and responsibilities.

Problem Definition/Background

States the specific problem to be solved or decision to be made and includes sufficient
background information to provide a historical and scientific perspective for each particular
project.

Project/Task Description

Describes the work to be performed and the schedule for implementation to include:

Measurements to be made during the course of the project;

Applicable technical, regulatory, or program-specific quality standards, criteria, or
objectives;

Any special personnel and equipment requirements; assessment tools needed; and

A work schedule and any required project and quality records, including types of reports
needed.

Quality Objectives and Criteria

Describes the project quality objectives and measurement performance criteria.

Special Training/Certification

Ensures that any specialized training for non-routine field sampling techniques, field analyses,
laboratory analyses, or data validation should be specified.

Documents and Records

Itemizes the information and records that must be included in the data report package and
specifies the desired reporting format for hard copy and electronic forms, when used.

Identifies any other records and/or documents applicable to the project such as audit reports,
interim progress reports, and final reports that will be produced.

Specifies or references all applicable requirements for the final disposition of records and
documents, including location and length of retention period.

Data Generation and Acquisition

Sampling Process
(Experimental Design)

Design

Describes the experimental design or data collection design for the project.

Classifies all measurements as critical or non-critical.

Sampling Methods

Describes the procedures for collecting samples and identifies sampling methods and
equipment.  Includes any implementation requirements, support facilities, sample
preservation requirements, and materials needed.

Describes the process for preparing and decontaminating sampling equipment to include the
disposal of decontamination by-products, selection and preparation of sample containers,
sample volumes, preservation methods, and maximum holding times for sampling,
preparation, and/or analysis.

Describes specific performance requirements for the method.

Addresses what to do when a failure in sampling occurs, who is responsible for corrective
action, and how the effectiveness of the corrective action shall be determined and
documented

Sample Handling and Custody

Describes the requirements and provisions for sample handling and custody in the field,
laboratory, and transport, taking into account the nature of the samples, the maximum
allowable sample holding times before extraction and analysis, and the available shipping
options and schedules.

Includes examples of sample labels, custody forms, and sample custody logs.
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Analytical Methods

Identifies the analytical methods and equipment required, including sub-sampling or
extraction methods, waste disposal requirements (if any), and specific method performance
requirements.

Identifies analytical methods by number, date, and regulatory citation (as appropriate). If a
method allows the user to select from various options, the method citations should state
exactly which options are being selected.

Addresses what to do when a failure in the analytical system occurs, who is responsible for
corrective action, and how the effectiveness of the corrective action shall be determined and
documented.

Specifies the laboratory turnaround time needed, if important to the project schedule.

Specifies whether a field sampling and/or laboratory analysis Case Narrative is required to
provide a complete description of any difficulties encountered during sampling or analysis.

Quality Control (QC)

Identifies required measurement QC checks for both the field and laboratory.

States the frequency of analysis for each type of QC check, and the spike compounds sources
and levels.

States or references the required control limits for each QC check and corrective action
required when control limits are exceeded and how the effectiveness of the corrective action
shall be determined and documented.

Describes or references the procedures to be used to calculate each of the QC statistics.

Instrument/Equipment ~ Testing,
Inspection, and Maintenance

Describes how inspections and acceptance testing of environmental sampling and
measurement systems and their components will be performed and documented. Identifies
and discusses the procedure by which final acceptance will be performed by independent
personnel.

Describes how deficiencies are to be resolved and when re-inspection will be performed.

Describes or references how periodic preventative and corrective maintenance of
measurement or test equipment shall be performed.

Identifies the equipment and/or system requiring periodic maintenance.

Discusses how the availability of spare parts identified in the operating guidance and/or
design specifications of the systems will be assured and maintained.

Instrument/Equipment
Calibration and Frequency

Identifies all tools, gauges, instruments, and other sampling, measuring, and test equipment
used for data collection activities affecting quality that must be controlled, and at specific
times, calibrated to maintain performance within specified limits.

Identifies the certified equipment and/or standards used for calibration.

Describes or references how calibration will be conducted using certified equipment and/or
standards with known valid relationships to nationally recognized performance standards. If
no such standards exist, documents the basis for calibration.

Indicates how records of calibration shall be maintained and traced to the instrument.

Inspection/Acceptance  of
Supplies and Consumables

Describes how and by whom supplies and consumables shall be inspected and accepted for
use in the project.

States acceptance criteria for such supplies and consumables.

Non-direct Measurements

Identifies any types of data needed for project implementation or decision-making that are
obtained from non-measurement sources (e.g., computer databases, programs, literature files,
historical databases).

Describes the intended use of data.
Defines the acceptance criteria for the use of such data in the project.
Specifies any limitations on the use of the data.

Data Management

Describes the project data management scheme, tracing the data path from generation in the
field or laboratory to their final use or storage.

Describes or references the standard record-keeping procedures, document control system,
and the approach used for data storage and retrieval on electronic media.
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Appendix B: CLP Sample Collection Guidelinesfor VOAsin Soil by
SW-846 M ethod 5035A

A.  Preferred Options for the Contract Laboratory Program (CLP) are Options 1, 2, and 3:

Soil samples must be placed on their sides prior to being frozen.

Option 1.
Closed-system Vials:
Container - tared or preweighed 40 mL VOA Vials containing a magnetic stir bar.
Collect 5 g of soil per vial (iced or frozen in the field).

Regular Samples 3 Vials - Dry (5 g soil per vial)
1 Vial - Dry (filled with soil, no headspace)
4 Total Vials

Regular Samples 9 Vials - Dry (5 g soil per vial)
Requiring QC Analysis 1 Vial - Dry (filled with soil, no headspace)
10 Total Vials
Option 2.

Closed-system Vials Containing Water:

Container - tared or pre-weighed 40 mL VOA vials containing a magnetic stir bar and 5 mL
water.

Collect 5 g of soil per vial (iced or frozen in the field).

Regular Samples 2 Vials with water added (5 g soil and 5 mL water per vial)
1 Vial - Dry (5 g soil in vial)
1 Vial - Dry (filled with soil, no headspace)
4 Total Vials (2 with water and 2 dry)

Regular Samples 6 Vials with water added (5 g soil and 5 mL water per vial)
Requiring QC Analysis 5 Vials - Dry (5 g soil per vial)
1 Vial - Dry (filled with soil, no headspace)
12 Total Vials (6 with water and 6 dry)

Option 3.
Coring Tool used asa Transport Device
Container - 5g Samplersor equivalent.

All Samplers should be iced or frozen in the field and bagged individually.

Regular Samples 3 Samplers (5 g soil per Sampler)
1 Vial - Dry (filled with soil, no headspace)
4 Total (3 Samplers and 1 Vial)

Regular Samples 9 Samplers (5 g soil per Sampler)
Requiring QC Analysis 1 Vial - Dry (filled with soil, no headspace)
10 Total (11 Samplers and 1 Vial)
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B. Options 4, 5, and 6 are NOT preferred options for the CLP:
Option 4.
Closed-system Vials:

Container - tared or preweighed 40 mL VOA Vials containing a magnetic stir bar and
preservative.

Collect 5 g of soil per vial and add Sodium bisulfate (NaHSOy,) preservative (5 mL water + 1 g NaHSOy,) [
iced or frozen in the field.

Caution: Thisoption isNOT a Preferred Option for the CLP because:

NaHSO4 preservation creates low pH conditions that will cause the destruction of certain CLP

target analytes (e.g., vinyl chloride, trichloroethene, trichlorofluoromethane, cis- and trans(!
1,3-dichloropropene). Projects requiring the quantitation of these analytes should consider

alternative sample preservation methods. NaHSO4 also cannot be used on carbonaceous soils.

Check the soil before using this method of collection! Soil can be checked by placing a test

sample in a clean vial, then adding several drops of NaHSO4 solution. If the soil bubbles, use

Option 4b and note this issue on the TR/COC Record.

Option 4a.  Samples preserved in the field

Regular Samples 2 Vials with NaHSO, preservative added (5g soil per vial)
1 Vial without NaHSO, preservative added (5g soil per vial)
1 Vial - Dry (filled with soil, no headspace)
4 Total Vials (2 with NaHSO, preservative and 2 without)

Regular Samples 4 Vials with NaHSO, preservative added (5g soil per vial)
Requiring QC Analyses 5 Vials without NaHSO, preservative added (5 g soil per vial)
1 Vial - Dry (filled with soil, no headspace)
10 Total Vials (4 with NaHSO,4 and 6 without)

Option 4b.  Samples are preserved by the laboratory (No NaHSO, preservative is added to these samples in the

field).
Regular Samples 3 Vials - Dry (5 g soil per vial)
1 Vial - Dry (filled with soil, no headspace)
4 Total Vials
Regular Samples 9 Vials - Dry (5 g soil per vial)
Requiring QC Analyses 1 Vial - Dry (filled with soil, no headspace)
10 Total Vials

Option 5.

M ethanol Preservation (medium-level analysis only):
Container - tared or pre-weighed 40 mL VOA vials containing 5-10 mL methanal.

Collect 5 g of soil per vial (iced in the field).
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Caution: ThisisNOT apreferred option for the CL P because:

Samples preserved with methanol can only be analyzed by the medium-level method. Low-
level Contract Required Quantitation Limit (CRQLs) cannot be achieved when samples are
preserved this way.

Additional problems associated with use of methanol as a preservative in the field include:

e Possible contamination of the methanol by sampling-related activities (e.g., absorption
of diesel fumes from sampling equipment);

e Leakage of methanol from the sample vials during shipping, resulting in loss of VOAs
prior to analysis.

Regular Samples

Regular Samples
Requiring QC Analysis

2 Vials (5 g soil and 5-10 mL methanol per vial)
1 Vial - Dry (filled with soil, no headspace)
3 Total Vials (2 with methanol and 1 dry)

6 Vials (5 g soil and 5-10 mL methanol per vial)
1 Vial -Dry (filled with soil, no headspace)
7 Total Vials (6 with methanol and 1 dry)

— ] If shipping samples containing methanol as a preservative, a shipping label must be used to indicate
methanol. This label must also contain the United Nations (UN) identification number for methanol
(UN 1230), and indicate Limited Quantity.

Option 6.

Glass Containersfilled with sample - No Headspace:

Container - 4 oz Glass Jars.

Glass container filled with soil with no headspace and iced.

Caution: ThisisNOT apreferred option for the CL P because:

Samples collected in this manner lose most of their volatile analytes prior to analysis when the
sample containers are opened and sub-sampled in the laboratory. This option is only available
due to Regional requirements.

Regular Samples

Regular Samples
Requiring QC Analysis

C.  Caution:

2 Glass Jars (4 0z) filled with sample, no headspace
1 Vial - Dry (filled with soil, no headspace)
3 Total Containers

2 Glass Jars (4 oz) filled with sample, no headspace
1 Vial - Dry (filled with soil, no headspace)
3 Total Containers

1. Extreme care must be taken to ensure that frozen samples do not break during shipment.

2. Before adding soil to pre-weighed vials containing a stir bar, weigh the vials to confirm the tared weight. If the
weight varies by more than 0.1 g, record the new weight on the label and the sample documentation. Do NOT
add labels to these vials once the tared weight has been determined/confirmed.
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D. Dry Samples:
All options include taking a sample in a dry 40 mL VOA vial (or a 4 oz wide mouth jar) with no headspace. No
additional water, NaHSO,, or methanol is added to this sample. This sample is taken to determine moisture content;
therefore, it does not need to be tared or have a stir bar.

E.  Iced or Frozen Samples:
1. Iced means cooled to 4°C (£2°C) immediately after collection.

2. Frozen means cooled to between -7°C and -15°C immediately after collection.

F.  Sample Delivery:
CLP strongly recommends that all samples reach the laboratory by COB the next day after sample collection.

G. Notes:
1. For Option 4, samples can be preserved with NaHSO, either:

e In the field; or

e In the laboratory upon receipt. In this case, the sampler